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EDITORS INTRODUCTION 


: e 
Tum present volurte appeals to the éditor of this series a 


* one of the most significant books, yiewed from the stand- 


point of the future of our educational theory and practice, 
that has been issued in years. Not only does the volume set 
forth, in lahguage sO%imple that the layman can easily under- 
stand, the large intportancegor public education of a care! 

measurement of the intelligence of *chiliren, but it also 
describes the tests whiclt áre'to be given and the entire pro- 
cedure of giving them. In a clear and easy style the author 
sets forth scientific facts of faf-reaching edficational impor- 
tance, facts which it has cost him, his students, and many 


A otlfe scientific workers, years of painstaking labor to ac- 


cumulate * 


© 

Only vébf recently, practically ónly within the past half- 
dozen yearf, have scientific workers begun to appreciate 
fully therimportance of intelligence tests as a guide to edu- 
cational procedure, and up to the present we have been able 
to make but little use of such tests in our schools. The 
eqnception in itself hasbeen new, and the testing procedure 
has been more or less unrefined and technical. The following 
sogiewhat popular Dresentatien of the idea and of the meth- 
ods involved, itself based on a scientific monograph which 
the author is publishimg elséwhere, serves for the first time 
to set forth in simple language the technical details of giving 
such intellfgence tests. 

The educational significance of the results €o be obtained 
from «axeful measurements ofthe intelligence of childfen 
can hardly be overestimated. Questiofis relating “to the 
choice of studies, vocational guidance, Schoolroom proced- 
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ure, the grading of pupils, promotional schemes, the study of 
the retardation of children in the schools, juvenile delin- 
quency, and the proper handling of subnormals on the one 
hand and gifted children on the other, — all alike acquire 
new meaning and significance when viewed in the light of 
the measurement of intelligence as outlived in this volume. 
As a guide to the interpretation of the results of other forras 
of investigatioa relating to the work, progress, and needs of 
children, intelligence tests form a very valuable aid, More 
than all other forms of data combined; such tests give thé 
necessary information from which a pupil's possibilities of 
future mental groWtli'can be foretold, and upon which his 
further education can be mosv profitably directed. 

The publication of this revision and extersion of the 
original Binet-Simon scale for measuring intelligence, with 
the closer adaptation of it to American conditions and needs, 
should mark a distinct step in advance in our educational 
procedure. It means the perfection of another aud a very 
important measuring stick for evaluating educétional prac- 
tices, and in particular for diagnosing individual possibilities 
and needs. Just now the method is new, and its use some- 
what limited, but it is the confident prediction of many 
students of the subject that, before long, intelligence tests 
will become as much a matter of necessary routine in schocl- 
room procedure as a blood-count now is in physical diagno- 
sis. That our schoolroom metliods will in turn become mvch 
more intelligent, and that all classes of children, but espe- 
tially the gifted and the slow, will profit by such intellectual 
diagnosis, there can be but little question. 

That any parent or teacher, without? training, can give 
these tests, the author in no way contends. However, the 
observations of Dr. Kohs, cited in Chapter VII, as well as 
the experience of the author and others who have given 
courses in intelligence testing to teachers, alike indicate that 
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sufficient skilf to enable teachers and school prin ipals to 
give such tests intelligently is not especially difficult td 
acquires This being the ease it may be hoped that the requi- 
site training to enable them to handle these tests may be 
eincluded, very soon, as a part of the necessary pedagogical 
equipment of fife, who aspire to administrative positions 
in our public and'private schools. ? 
* Besides being of special importance to school officers and 
to students of education in colleges and normal schools, this 
yolugte cgn confidently be recommended to physicians and 
social gvorkers, apd to teachers and parents interested in 
intelligence measurements; as at ong the simplest and tfe 
best explanation of theenesly-evolved intelligence tests, 


which has so far appeared in print. 
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Frm constant &&d growing use of the Binet-Simon intel- 
ligence scale in public schools, institutions for defective’, 
reforms schools, juvenile courts, and police,courts is suffi- 
cient evidence of the intrinsic worth of the method. It is 
genewfily recognized, however, that the serviceableness of 
the scale has hitherto been seriously limited, both by the 
lack of a sufficiently detailed guidegand, by a number 8f 
recogaized imperfections nahe scale itself. The Stanford 
revision and extension has been worked out for the purpose 
of correcting Gs mahy as pogsible of these imperfections, 
and it is here presented with a rather minute description of 
the egthod as a whole and of the individual tests. 

The aim has been to present the explanations and instruc- 
tions so clearly and in such an hnical form as to*make 
tht book of use, hot only to tle psychologist, but also to 
the rank an file of teachers, physicians, and social workers. 
More particularly, it is designed as a text for use in normal 
schools, colleges, and teachers' reading-circles. 

While the use of the intelligence scale for research pur- 
póses and for accurate diagnosis will of necessity always 
Ée restricted to these who have liad extensive training in 
exferimental psychology, the" author believes that the time 
has come when its wider use for more general purposes 
should be encouraged. oe 

However it cannot be too strongly emphasized that no 
one, whatever his previous training may have been, can 
make proper use of the scale unless he is willing to learn the 
method 6f procedure and storing down tg the minutest de- 
tail. A general acquaintance with the mature of the indi- 
vidual tests is by no means sufficient. 
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Perhaps the best way.to learn the method Will be to'begin 
by studying tlie book through, in order to gain a general 
acquaintance with the tests; then, if possible, ‚to odserve a 
few examinations; and finally to take up the procedure for 
detailed study in connection with practice testing. Twenty 
or thirty tests, made with constant reference to the pro- 
cedure as described in Part I, should be sufficient to pre- 
pare the teacher or physician to make profitable uso of the 
scale. 

The Stanford revision of the scale is the result of a timber 
of investigations, made possible by the codperatioa of the 
duthor’s graduate st;dents. Grateful acknowledgment is 
especially due to Professor HS. Childs, Miss Grace Lyman, 
Dr. George Ordahl, Dr. Louise Ellison Ordahl, Miss Neva 
Galbreath, Mr. Wilford Talbert, Mr. J. Hárold Williams, 
and Mr. Herbert E. Knollin. Without their assistance this 
book could not have been written. D5 
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CHAPTER I 
^ n *THE usfis OF INTELLIGENCE TESTS 


. 
Intelligence tests of retarded schoo!cuildren. Nunfiéious 
studi&s of the age-grade proffftss of school children have 
afforded conyincing evidence of the magnitude and serious- 
ness of the retardation proBlem. Statistics collected in 
hundreds of cities in the United States show that between 
æ a tird and a half of the school children fail to progress 
* through €he grades at the expected rate; that from 10 to 
15 per cent are retarded two years or more; and that from 
5 to 8 per cent are retarded at least three years. More than 
10 per cent of the $400,000,000 annually expended in the 
United States for school instruction is devoted to re-teach- 
ing children what they have already been taught but have 
failed to learn. Ps 
, The first efforts at reform which resulted from these 
findings were based “gn the supposition that the evils which 
had’ beeg discovered could be remedied by the individualiz- 
ing of instruction, by improved methods of promotion, hy 
increased attention to children’s health, and by other re- 
forms in sehopl administration. Although reforms along 
these lines have been productive of much good, they 
have rtgvgrtheless been in a measure disappointing. The 
trouble was, they were too often based fipon the assump- 
tion that under the right conditions all thildren would be 
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equally, or almost equally, capable of making satisfactory 
school progress. Psychological studies of school children 
by means of standardized intelligence tests have shown that 
this supposition is not in accord with the facts. It has been 
found that children do not fall into two well-defined groups, 
the “ feeble-minded " and the “ normaL'" Instead, there 
ate many grades of intelligence, ranging from idiocy on the 
one hand to genius on the other. Among those classed as 
normal, vast individual differences have been found to 
exist in original mental endowment, differences which, 
affect profoundly the capacity to profit. from school in- 
Section. eae 

We are beginning to realiza that the school must take into 
account, more seriously than it has yet done, the existence 
and significance of these differences in endowment. In- 
stead of wasting energy in the vain attempt to hold men- 
tally slow and defective children up to a level of progress 
which is normal to the average child, it will be wiser to 
take ‘account of the inequalities of children in original 
endowment and to differentiate the course ‘of study in 
such a way that each child will be allowed to progress at 
the rate which is normal to him, whether that rate be rapid 
or slow. 

While we cannot hold all children to the same standard 
of school progress, we can at least prevent the kind of re- 
tardation which involves failure and the repetition of a 
school grade. It is well enough recognized that children do 
not enter with very much zest upon school work in which 
they have once failed. Failure crushes self-confidence and 
destroys the spirit of work. It is a sad fact that a large 
proportion of children in the schools are acquiring the habit 
of failure. The remedy, o7 course, is to measure out the 
work for each child in proporticn to his mental apility. 

Before an engincer constructs a railroad bridge or trestle, 
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te studies the materials to be used, and Iéarns by means of 
tests exactly the amount ofestrain per unit of size his ma- 
terials will De abfe to withstand. He does not work empiri- 
cally, and count upon patching up the mistakes which may 
* later appear wader the stress of actual use. The educational 
engineer shoul@ efnulate this example. Tests and fote- 
ghought must take the place of failure and patchwork. 
Our efforts have been too long directed by “trial and error.” 
It is time to leave off guessing and to acquire a scientific 
*knotledge of the’ material with which we have to deal. 
When*instructioh must be repeattd, it, means that „the 

school, as well as the pupil, has failed?” 

Evry child who fails*in his*school work or is in danger of 
failing should be given a mental examination. The examina- 
tion takes less than one hdur, and the result will con- 
tribute more to a real understanding of the case than any- 

æ théfzelse that could be done. It is necessary to determine 

° whetherea given child is unsuccessful in school because of 

poor native,ability, or because of poor instruction, lack of 
interest, or some other removable cause. 

It is mot sufficient to establish any number of special 
classes, if they are to be made the dumping-ground for all 
kinds of troublesome cases — the feeble-minded, the physi- 
cally defective, the mexely backward, the truants, the in- 
corrigibles, ete. Without scientific diagnosis and classi- 
fication of these chifdren the educational work of the special 
cla$s must,blunder along in the dark. In such diagnosis and 
classification our maire reliance must always be in mertal 
tests, properly used and properly interpreted. 

Intelligeficeetestsof the feeble-minded. Thus far intelli- 
gence tests have found their chigt applicatior? in the identj- 
ficatiof qnd grading of the feeble-minded. Their value for 
this purpose is twofold. In the first place? it is necessary to 
ascertain the degree of defect before it is possible to decide 
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intelligently upon either the content or the method of th. 
struction suited to the training of the backward child. 
` In the second place, intelligence tests are rapidly extending 
our conception of “ feeble-mindedness " to include milder 
degrees of defect than have generally been, ussociated with 
this term. The earlier methods of diagnosis caused a major- 
ity of the higher grade defectives to be overlooked. Pre- 
vious to the development of psychological methods the low- 
grade moron was about as high a type of defective as most 


Wherever intelligeiice tests haye been made in any con- 
siderable number in the schools, tliey have shown that not 
far from 2 per cent of the children enrolled have a grade 
of intelligence which, however long they live, will never 
develop beyond the level which is normal to the average 


child of 11 or 12 years. The large majority of these bé®ng _ 


to the moron grade; that is, their mental deyelopiaent will 
stop somewhere between the 7-year and 12year level of 
intelligence, more often between 9 and 12. 

The more we learn about such children, the clearer it be- 
comes that they must be looked upon as real defectives. 
They may be able to drag along to the fourth, fifth, or sixth 
grades, but even by the age of 16 c2 18 years they are never 
able to cope successfully with the more abstract and diffi- 
cult parts of the common-eshool course of study. They 
may master à certain amount of rote learning, such as that 
involved in reading and in the manipulation of number com- 
binations, but they cannot be taught to meet new condi- 
tions effectively or to think, reason, aad judge as normal 


do. 5 
It is safe to predict that in the near future intelligence 
tests will bring tens of thousands of these high-grade de- 
fectives under the surveillance and protection of society. 
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This will ultimately result in curtailing the reproduction’ 


of féeble-mindednege ang jn ‘the elimination of an enor- 
mous amount of crime, pauperism, and industrial inef- 
ficiency. It is hardly necessary to emphasize that the high- 
grade cases, of the « ype now so frequently overlooked, are 
precisely the ones whose guardianship it is most important 
fot the State to assume. bi 

Intelligence tests of delinquents. One of the most im- 
portant. facts brought to light by the use of intelligence 
tests is the frequent association of delinquency and mental 
deficiency. Although it has fong been, recognized thatthe 
proportion of feeble-mindegness, among offenders is rather 
large, the real amount has, until recently, been underesti- 
mated even bysthe most competent students of criminology. 

The criminologists*have been accustomed to give more at- 
tention tothephysical than tothe mental correlatesof crime. 

Thus, Lombroso and his followers subjected thousands of 
criminals to observation and measurement with regard to 

* such physicai‘traite as size and shape of the skull, bilateral 
asymmetries, anomalies of the ear, eye, nose, palate, teeth, 
hands, fingers, hair, dermal sensitivity, etc. The search was 
for physical “stigmata” characteristic of the “criminal 
type.” 

Although such studief performed an important service 
im creating a scientifje interest in criminology, the theories 
of Lombroso have been wholly«liscredited by the results of 
intelligere tests. Such tests have demonstrated, beyond 
any possibility of doulft, that the most important trait«of 
at least 25 per cent of our criminals is mental weakness. 
The physical ‘abnormalities w ich have been found sc 
common among prisoners are no the stigmata of criminal- 
ity, buf the physical accompaniments of feeble-minded- 
ness. They have no diagnostic significance except in so 
far as they are indications of mental deficiency. Without 
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»exception, every study which has been made of the^in- 
telligence level .of delinquents. has furnished convincing 
testimony as to the close relation existing between mental 
weakness and moral abnormality. Some of these findings 
are as follows: — , i 


D 


* Miss Renz tested 100 girls of the Ohio State Reformatory and 
reported 36 per cent as certainly feeble-minded. In every one of 
these cases the commitment papers had given the pronouncement 
“intellect sound.” ? 

Under the direction of Dr. Goddard the Binet testi were giveh 
to 100 juvenile court cases, chosen at random, in Newárk, New 
Faso. Nearly halfszre classified as feeble-minded. One boy 17 
years old had 9-year intelligence; another of 1544 had, 8-year 
intelligence. 

Of 56 delinquent. girls 14 to 20 years of age tested by Hill and 
Goddard, almost half belonged either to»the.9- or the 10-year 
level of intelligence. 


Dr. G. G. Fernald’s tests of 100 prisoners at the Massachacstts. . 


State Reformatory showed that at least 25 per cont were feeble- 


minded. i 

Of 1186 girls tested by Miss Dewson at;the State Industrial 
School for Girls at Lancaster, Massachusetts, 28 per cent were 
found to have subnormal intelligence. E 

Dr. Katherine Bement Davis's report on 1000 cases entered in 
the Bedford Home for Women, New York, stated that there was 
no doubt but that at least 157 were feeble-minded. Recently there 
has been established at this institutiou one of the most important 
research laboratories of the kind in the United States, with a 
trained psychologist, Dr. Mabe] Fernald, in charge. 

Of 564 prostitutes investigated by Dr. Anna Dwyer in corinec- 
tion with the Municipal Court of Chicago, only 3 per cent had 
gowe beyond the fifth grade in school! Mental tests were not 
made, but from the data given it is reasonably certain that half or 
more were feeble-minded. > rao 

Tests, by Dz. George Ordahl and Dr. Louise Ellison Ordahl, of 
cases in the Geneva School for Girls, Geneva, Illinois, showed 
that, on a conservative basis of classification, at least 18 per cent 
were feeble-minded, At the Joliet Prison, Illinois, the same 
authors found 50 per cent of the female prisoners feeble-minded, 
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and26 per cent of the male prisoners. «At the St. Charles School , 
for Boys 26 per cent were feeble-minded. f 

Tests, by Df. J. Harolde Williams, of 150 delipquents in the 
Whittier State School for Boys, Whittier, California» gave 28 per 
cent feeble-minded and 25 per cent at or near the border-line. 
About 300 other fuyenile delinquents tested by Mr. Williams gave 
approximately the fante figures. As a result of these findings à 
research laboratory has been established at the Whittier School, 
with DreWilliams in charge. In the girls’ division of the Whittier 
School, Dr. Grace Fernald collected a large amount of psychologi- 
cal data,on more than 100 delinquent girls. The findings of this 
ifvestfeatio& agree cfosely with those of Dr. Williams for the 
boys. ® A . 
At the State Reformatory, Jeffersonville, Indiana, Dieas 
Klein-Sehmid, in an unusuglhy thesough psychological study of 
1000 young adult prisoners, finds the proportion of feeble-minded- 
ness not far fren 50 per cent. i 3 


. e 
But it is needless to multiply statistics. Those given are 


«cvbus®amples. Tests are at present being made in most of 


*the progressive prisons, reform schools, and juvenile courts 


_ throughout thf country, and while there are minor distrep- 


ancies in regard to the actual percentage who are feeble- 
minded, there is no investigator who denies the fearful 
rôle played by mental deficiency in the production of vice, 
crime, and delinquency. 

Heredity studies of “| degenerate » families have con- 
firmed, in a striking way, the testimony secured by intelli- 
gence tests. Amorig the best known of such families are 
the** Kglljkaks,” the “ Jukes,” the “Hill Folk,” the 
“ Nams,” the “ Zeros, and the “ Ishmaelites.” 


ec 
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illegitimates, thet 33 were sexually immoral, that 24 were con- 

" &rmed alcoholics, and that 8 kept houses of ill-fame. The explana- 
tion of so much immorality will be obyious when it is stated that 
of the 480 descendants, 143 were known to be feeble-minded, and 
that many of the others were of questionable mentality. 

A few years after returning from the war *his same Martin 
Kallikak married a respectable girl of good. family. From this 
union 496 individuals have been traced in direct descent, and in 
this branch of the family there were no illegitimate children, no 
immoral women, and only one man who was sexually loose. There 
were no criminals, no keepers of houses of ill-fame, and only two 
confirmed alcoholics. Again the explanation is clea whén it is 
stated that this branchsof the family did aot contain'a single 
JsshMeminded individyal. It was made up of doctors, lawyers, 
judges, educators, traders, angJancholders.* v 

The Hill Folk. The Hill Folk are a New England family of 
which 709 persons have been traced. Of the margied women, A 
per cent had given birth to illegitimate offspring, and 10 per cent 
were prostitutes. Criminal tendencies were clearly shown in 24 


members of the family, while alcoholism was still more common». 


The proportion of feeble-minded was 48 per cent. It, was esti- 
mated that the Hill Folk have in the last sixty yeers cost the State 
of Massachusetts, in charitable relief, cane of “feeble-minded, 
epileptic, and insane, conviction and punishment for crime, pros- 
titution, pauperism, etc., at least $500,000." è 
The Nam family and the Jukes give equally dark pictures as 
regards criminality, licentiousness, and alcoholism, and although 
feeble-mindedness was not as fully investigated in these families 
as in the Kallikaks and the Hill Folk;the evidence is strong that 
it was a leading trait. The 784 Nams who were traced included 187 
alcoholics, 232 women and 199 men known to be licentious, and 
40 who became prisoners. It is estimated that the Nams have 
already cost the State nearly $1,500,000.* path 
» Of 540 Jukes, practically one fifth were born out of wedlock, 37 
were known to be syphilitic, 53 had been in the poorhouse, 76 
us n H. erate The ome, d ei D 141 pp. 

f anielson and Davenport: i . Eugenics Record 
Mare n 3 i 56 pp. e i DN 
stabrook and Davenport: The Nam Family. Eugenics Record 
fice. Memoir No. 2 Siole). 85 pp- E = 
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Tad been sentenced to prison, and 01.299 women of marriageable 

age 128 were prostitutes. The economic damage inflicted upon the 

State of New Yorks by the gukes in seventytfive years was esti- 

mated at more than $1,300,000, to say nothing of diseases and 
z other evil influences which they helped to spread.' M 


e 

But why do the feeble-minded tend so strongly to be- 
gome delinquent? The answer pay be stated in simple 
terms? Morality depends upon two things: (a) the ability 

to foresee and to weigh the possible consequences for 
eande Sthers of different kinds of behavior; and (b) upon 
the villingnesseand capacity toe exercise self-restraint. 
That there are many intelligent crhmirals is duecsusdhe 
fact«hat (a) may exist "witkeut (b). On the other hand, 
(b) presupposes (a). In other words, not all criminals are 
feeble-minded, but, all feeble-minded arevat least potential 
X criminals. That every feeble-minded woman is a potential 
c» mstitute would hardly be disputed by any one. Moral 
* judgment, like business judgment, «social judgment, or any 
other kind gt igher thought process, is a function* of in- 
telligence. Morality cannot flower and fruit if intelligence 

remains infantile. 
‘All of us in early childhood lacked moral responsibility. 
We were as rank egoists as any criminal. Respect for the 
feelings, the property rjghts, or any other kind of rights, of 
others had to be laboriously acquired under the whip of 
‘discipline. But By degrees we learned that only when in- 
stfncts,aye curbed, and conduct is made to conform to 
‘principles established formally or accepted tacitly by our 
neighbors, does this become & livable world for any of us. 
Without ¢he inte]ligence to generalize the particular, to 
foresee distant consequences of present acts, to weigh 
these foreseen consequences in the nice balance of imagims- 
e 


1 R. L. Dugdale: The Jukes, (Fourth edition 1910) 120 pp. G. P. 
Putnam’s Sons. 
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tion, morality cannot be learned. When the adult body, 
with its adult instincts, is coupled with the undeveloped 
intelligence ard weak inhibitor} Powers of a 10-year-old 
child, the oily possible outcome, except in those cases 
where constant guardianship is exercised, ky relatives or 
friends, is some form of delinquency. ? 9 

Considering the tremendous cost of vice and crime, which 
in all probability amounts to not less than $500,000,000 
per year in the United States alone, it is evident that psy- 


chological testing has found here one of its richest applica-’ 


tions, Before offenders»can be subjected xo rational treat- 
meil; wmental diagnosis is necessary, and while intelligence 
tests do not constitute a corlipleté psychological diagnosis, 
they are, nevertheless, its most indispensable part. 

Intelligence tests of superiur children. The number of 
children with very superior ability is approximately as 
great as the number of feeble-minded. The futuro wè 
fare of the country hinges, in no small degre, upon the 
right éducation of these superior children. Whether civi- 
lization moves on and up depends most on the advances 
made by creative thinkers and leaders in science, politics, 
art, morality, and religion. Moderate ability can follow, 
or imitate, but genius must show the way. 

Through the leveling influences qf the educational lock- 
step such children at present are often lost in the masses. 
It is a rare child who is able to break this lockstep by extra 
promotions. Taking the country over, the ratio of “ ac- 
celerates ? to “ retardates ” in the school is approximately 
lto'10. Through the handicapping influences of poverty, 
social neglect, physical defects, or educationel maladjust- 
ments, many potential leaders in science, art, govern- 
ment, and industry are denied the opportunity of anormal 
development. The use we have made of exceptional ability 

reminds one of the’ primitive methods of surface mining. 
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Tt & necessary to explore the natidn's hidden resources of , 
intelligence. The common saying that “ gertius will out ” 
is one of those'dangeroushelf-truths with Which too many 
people rest content. ? $ 
e Psychological,tests show that children of superior abil- 
ity afe very likelf*%o be misunderstood in school. The, 
writer has tested more than a hundred children who were 
as"mucl» above average intelligence as moron defectives 
are below. ‘he large majority of these were found located 
below ethe school grade warranted by their intellectual 
level. One third had failed to reap any advantage what- 
ever, in terms of promotion, from their*very superior iste 
ligencee Even genius langstishes» when kept over-long at 
tasks that are too easy. 
Our data slfow that teachers sometimes ‘fail entirely to 
- recognize exceptional superiority in a pupil, and that the 
Sige? of such superiority is rarely estimated with anything 
“Vike the aceuragy which is possible to the psychologist after 
a one-hour exa/hination. B. F., for example, was a little 
"over 714 years old When tested. He was in the third grade, 
and was therefore thought by his teacher to be accelerated 
in school. This boy's intelligence, however, was found to 
be above the 12-year level. There is no doubt that his 
mental ability would have enabled him, with a few months 
of individual instruction, to carry fifth or even sixth-grade 
wotk as easily as third, and without injury to body or 
mind? Nevertheless, the teacher and both the parents of 
this child’Had found ngthing zemarkable about him. In 
reality he belongs to a grade of genius not found oftener 
than once in,seyeral thousand cases. 

Another illustration is that of a boy of 1016 years who 
tested at the “average adult” level. He was doing superior 
work inthe sixth grade, but according te the testimony 
of the teacher had “ no unusual ability.” Ie was ascertained 
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— from the parents that jhis boy, at an age when most chil- 

“ dren are reading fairy stories, had a passion for standard 
medical literature and textbooksón physicai science. Yet, 
after more'than a year of daily contact with this young 
genius (who is a relative of Meyerbeer, the composer), the 
teacher had discovered no symptoms ‘¢} unusual ability. 
* “Teachers should be better trained in detecting the signs 
of superior ability. Every child who consistently gets high 
marks in his school work with apparent ease should be given 
a mental examination, and if his intelligence leval war- 
rants it he should ejther be given extra promotions, or 
jlacsd in a special lass for superior children where faster 
progress can be made. Tko latter.is the better plan, because 
it obviates the necessity of skipping grades; it permits 
rapid but continuous progress. » " 

The usual reluctance of teachers to give extra promo- 
tions probably rests upon three factors: (1) mere, ingrlia: 
(8) a natural unwillingness to part with exceptionally satis- 
factory pupils; and (3) the traditional beef that preco- 
cious children should be held back for rear of dire physical 
or mental consequences. i 

In order to throw light on the question whether excep- 
tionally bright children are specially likely to be one-sided, 
nervous, delicate, morally abnormal, socially unadaptable, 
or otherwise peculiar, the writer has secured rather ex- 
tensive information regarding 31 children whose mental 
age was found by intelligence tests to be 25 per cent above 
the actual age. This degree of intelligence is possessed by 
Bout 2 children out of 100, and is nearly as far above 
average intelligence as high-grade feeble-mindedness is 
below. The,supplementary information, which was fur- 
aished in most cases by the teachers, may be summarized 
as follows: — > Ae 

1 See p. 26 ff. for further illustrations of this kind. 
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4. Ability special or general. In the ipse of 20 out of 31 the abi. 
Qi is decidedly general, and with 2 it is mainly general. The 
talents of¢5 are descri as*more or less special, but only in 
one case is it remarkably so. Doubtful4. -e 
2. Health. 15 are said to be perfectly healthy; 13 have one or 
e more physigal defects; 4 of the 13 are described as delicate; 
*4 have adeno§i8;e4 have eye-defects; 1 lisps; and 1 stutters; 
These figures are about the same as one finds in any group 
e of grdjnary children. b 

8. Studiousness. “Extremely studious,” 15; “usually studious” 

or “fairly studious’ 11; “not particularly studious,” 5; 
© Vifizyz 0. D 

4. Meal traits. Favorable traits only,s19; one or more unfavor- 
able traits, 8; no answer, 4. The eight with ugfsvex” 
able moral traits are degpribeg, as follows: 2 are “very self- 
wflled”’; 1 “needs closé watching”; 1 is “cruel to animals”; 
lis “un{guthful”; 1 is “unreliable”; 1 is “a bluffer”; 1 is 
“sexually abnorngal,”” “perverted,” and “Vicious.” 

Tt will be noted that with the exception of the last child, 
the moral irregularities mentioned can hardly be regarded, 
p 3E? t $n the psychological point of view, as essentially abnormal. 
It is þerhdhs a good rather than a Bad sign for a child jo be 
self-will most children “need close watching”; and a 
certain amount of untruthfulness in children is the rule and 

not the exception. 

5. Social adaptability. Socially adaptable, 25; not adaptable, 
2: doubtful, 4. 

6. Attitude of other children. “Favorable,” “friendly,” “liked 
by everybody,” “muckpadmired,” “popular,” etc., 26; “not 
liked,” 1; “inspires repugnance,” 1; no answer, jh 

*. Is child a leader? € Yes," 14; “no,” or “not particularly," 12; 

edoubtful, 5. d bd 

8. Is playtife normal? “Yes,” 26; “no,” 1; “hardly,” 1; doubt- 
ful, 3. e eo 

9. Is child spoiled or vain? “No,” 22; “yes,” 5; “somewhat,” 2; 
no answer, e 


. 
i According to the above data; exceptionally intelligent 
> children are fully as likely fo be healthy as ordinary chil- 

dren; their ability is fr more often genéral than special, 
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they are studious abovd the average, really serious fauits 
are not common among them, they are nearly always so- 
cially adaptable, are sought after»as playmates and com- 
panions, thelr play life is usually normal, they are leaders 
far oftener than other children, and notwithstanding their 
many really superior qualities they are seldom vaiii or 
spoiled. T 

It would be greatly to the advantage of such children if 
their superior ability were more promptly and fully recog- 
nized, and if (under proper medical supervision, of eeurse) 
they were promoted as rapidly as thei» mental develop- 
inént-cvould warfant: Unless they are given the grade of 
work which calls forth thc& best efforts, they run the risk 
of falling into lifelong habits of submaximum efficiency. 
"The danger in the case of suck children is not over-pressure, 
but under-pressure. iu 

Intelligence tests as a basis for grading. Not only inthe. 
case of retarded or exceptionally bright children, but with © 
many others also, intelligence tests can aid in correctly 
placing the child in school, is 

"The pupil who enters one school system from another is 
a case in point. Such a pupil nearly always suffers a loss 
of time. The indefensible custom is to grade the newcomet 
down a little, because, forsooth, the textbooks he has 
studied may have differed somewhat from those he is 
about to take up, or because the school system from which 
he comes may be looked upon as inferior. Teachers are'too 
often suspicious of all other educational methods besides 
théir own. The present treatment accorded such children, 
which so often does them injustice and injury. should be 
replaced by an intelligence test. The hour of time required 
fer the test is a small matter in comparison with the loss 
of a school term by the pupils. ° nif 

Indeed, it would be desirable to make all promotions on 
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th? basis chiefly of intellectual abillty. Hitħerto the schoole 
has had to rely on tests of information because reliable tests 
of intelligence have not*until recently been gyailable. As 
trained Binet examiners become more plentiful, the infor- 
*nation standart pill have to give way to the criterion which 
asks merely that thé child shall be able to do the work of 
the next higher grade. The briefeintelligence test is not 
only more enlightening than the examination; it is also 
more hygienic. The sthool examination is often for the 
Child a sottrce of worry and anxiety; the mental test is an 
interesting and pléasant experience. * i 

Intelligence tests for vocational fitness. The tfine is 
probably not far distant when intelligence tests will be- 
come a recognized and widely used instrument for deter- 
mining vocational fitness. course, it is not claimed that 
tests are available which will tell us unerringly exactly 

«Witt dhe of a thousand or more occupations à given indi- 
vidual if besf, fitted to pursue. Bht when thousands of 

. children whoshavegbeen tested by the Binet scale have been 
followed out into the industrial world, and their success in 
various decupations noted, we shall know fairly definitely 
the vocational significance of any given degree of mental 
inferiority or superiority. Researches of this kind will 
ultimately determine theminimum “ intelligence quotient ” 
necessary for succgss in each leading occupation. 

Ipdustrial concerns doubtless suffer enormous losses from 
the employment of persons whose mental ability is not 
equal to the tasks they are expected to perform. The pres- 
ent methods of trying out new employees, transferring them 
to simpler ans simpler jobs as their inefficiency becomes 
apparent, is wasteful and to a,great extent unnecessary. 
A cheaper and more satisfactory method would be to efn- 
ploy a psychologist to examine applicant$ for positions and 
to weed out the unfit. Any business employing as many 
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n e 
vas five hundred or a tliousand workers, as, for example, a 


large department store, could. save in this way several 
times the saléry of a well-trained psychologist. 

"That the industrially inefficient are often of subnormal 
intelligence has already been demonstrated in a number of 
psychological investigations. Of 150 “hoboes” tested under 
the direction of the writer by Mr. Knollin, at least 15 per 
cent belonged to the moron grade of mental deficiency, 
and almost as many more were border-line cases. , To be 
sure, à large proportion were found perfectiy nórmal, 
and a few evén decidedly superior in mental ability, but 
the ratio of mental deficiency was ten or fifteen times as 
high as that holding for fhe gentral population. Several 
had as low as 9- or 10-year intelligence, ard one had a 
mental level of 7 years. The industrial history of such 
subjects, as given by themselves, was always about what 


the mental level would lead us to expect — unskilled wor» 


lack of interest in accomplishment, frequent flischarge from 
jobs, discouragement, and finally the “ »oad.'" 

The above findings have been fully paralleled by Mr. 
Glenn Johnson and Professor Eleanor Rowland; of Reed 
College, who tested 108 unemployed charity cases in Port- 
land, Oregon. Both of these investigators made use of the 
Stanford revision of the Binet szale, which is especially 
serviceable in distinguishing the upper-grade defectives 
from normals. * 

It hardly needs to be emphasized that wher charity 
organizations help the feeble-minded to float along in the 
social and industrial world, and to produce and rear 
children after their kind, a doubtful service is rendered. 
A little psyckological research would aid the united chari- 
ties of any city to direct their expenditures into mezo profit- 
able channels than would otherwise be possible. 

Other uses of iñtelligence tests. Another important use 
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of intelligence tests is in the study of the factors which , 
influence mental development. Jt is desirable that we should 
be able to guard tlte child “against influences; which affect 
mental development unfavorably; but as long as these in- 
ffuences have net been sifted, weighed, and measured, we 
have nothing puttcofijecture on which to base our efforts, 
inghis direction. * 

When’ we search the literature of child hygiene for 
reliable evidence as to«the injurious effects upon mental 
ability of malnutritfon, decayed teeth, obstructed breath- 
ing, reduced sleeps bad venjilations insufficient exercise, 
etc, we are met by endless assertión painfully wasup 
ported*by demonstrated fact. We have, indeed, very little 
exact knowlegge regarding the mental effects of any of 
the factors just, mentioned. When standardized mental 
tests have come into more general use, such influences 


-tbe easy to detect wherever they are really present. 


Again,*the most important question of heredity is that 


_ regarding the,inherjtance of intelligence; but this is a prob- 


lem which cannot be attacked at all without some accurate 
means of identifying the thing which is the object of study. 
Without the use of scales for measuring intelligence we 
can give no better answer a$ to the essential difference 
between a genius and a {pol than is to be found in legend 
and fiction. 

Applying this td school children, it means that without 
such tests ye cannot know to what extent a child's mental 
performances are detemgnined by environment and to what 
extent by heredity. Is the place of the so-called lower classes 
jn the social and industrial scale the result of their inferior 
native endowment, or is their apparent infegiority merely 
a resuth,of their inferior home and school training? ds 
genius more common among children «of the edücated 
classes than among thé children of the ignorant and poor? 
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„Are the inferior races really inferior, or are they merely 
unfortunate in their lack of opportunity to learn? 

Only intelligence tests can answer these questions and 
grade the Taw material with which education works. 
Without them we can never distinguish the results of our 
educational efforts with a given child*fro.n the influence of 
the child's original endowment. Such tests would haye 
told us, for example, whether the much-discussed *' wonder 
children,” such as the Sidis and. Wiener boys and the 
Stoner girl, owe their precocious intéllectual prowess to 
superior training (as their parents believe) or to ‘superior 
“dative ability. The'supposed effects upon mental develop- 
ment of new methods of mind training, which are exploited 
so confidently from time to time (e.g. the Montessori 
method and the various systems of; sensory and motor 
training for the feeble-minded), will have to be checked up 


by the same kind of scientific measurement. + > 


In all these fields intelligence tests are certain to play an 

." evextincreasing role. With the exception of moral charac- 
~ ter, there is nothing as significant for a child's future as his 
grade of intelligence. Even health itself is likely to have 
less influence in determining success in life. Although 
strength arid swiftness have always had great survival value 
among thé lower animals, these, characteristics have long 
since lost/their supremacy in man's struggle for existence. 
For usrthe rule of brawn has been ‘broken, and intelli 


 Cegence has become the decisive factor in success. Schóols, 


railroads, factories, and the largest commercial concerns 
may be successfully managed by persons who are physically 
weak or even sickly. One who has intelligence constantly 
measures opportunities against his own strength or weak- 
ness and adjusts himself to conditions by following those 
leads"which proraise most toward the realization of his 
individual possibilities. 3 


» 
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“All classes of intellects, the weakest as wéll as the strong-e 
est, will profit by the application of their, talents to tasks 
which are consonant with their ability. When we have 
learned the lessons which intelligence tests Have to teach, 
Wwe shall no lofg; r blame mentally defective workmen for 
their industrial inefficiency, punish weak-minded childrea 
because of their inability to learns or imprison and hang 
mentally defective criminals because they lacked the in- 
telligence to appreciatethe ordinary codes of social conduct. 
Palo 
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CHAPTER Ib 5 
SOURCES OF ERROR IN JUDGING INTELLIGENCE ^ 


Are intelligence tests superfluous? | Binet tells us that 
he often encountered the criticism that intelligence’ tests 
are superfluous, and that in,going to sb much trouble to 
"devis his measuring scale he was forcing an open door. 
Those who made this criticism believed that the obServant 
teacher or parent is able to make an offhand, estimate of a 
child's intelligerice which is accurate enough. “ It isa stupid 
teacher," said one, “ who needs a psychologist to tell her 
which pupils are not intelligent." Every one who 'use$^m-- 
telligence tests meets this attitude from tinte to time. 

This should not be surprising or discouraging. It is 
only natural that those who are unfamiliar with the methods 
of psychology should occasionally question their validity 
or worth, just as there are many excellent people who do 
not “ believe in” vaccination against typhoid and small 
pox, operations for appendicitis,-etc. 

There is an additional reason why the applications of 
psychology have to overcome a good deal of conservatism 
and skepticism; namely, the fact that every one, whether 
psychologically trained or not, acquires in the ordinary 
experiences of life a certain degree of expertness in the 
observation and interpretation of mental waits. The 
possession of-this little fund of practical working knowl- 
edge makes most people slow to admit any one's-eiaim to 
greater expertness. When the astronomer tells us the dis- 
tance to Jupiter] we accept his statement, because we 
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recognize that our ordinary experience affdrds no basis fore 
judgment about such matters. But every qne acquires more 
or less facility in” distfnguishing the coarfe differences 
among people in intelligence, and this hblf-knowledge 
faturally genefajes a certain amount of resistance to the 
more refined method of tests. . 
,It should be evident, however, that we need more than 
the abifity merely to distinguish a genius from a simple- 
ton, just as a physician needs something more than the 
ftbilitsy"to distinguish an athlete from a man dying of con- 
sumptión. It is necessary tq have t defigite and accurate, 
diagnosis, one which will differentiate more finely thf many 
degre& and qualities of Méelligéce. Just as in the case of 
physical illngss, we need to know not merely that the 
patient is sick, hut also why Ife is sick, what organs are in- 
volved, what course the illness will run, and what physical 
work the patient can safely undertake, so in the case ofa 
retarded*childg we need to know thé exact degree of intel- 


. lectual deficigncy, gvhat mental functions are chiefly con- 


cerned in the defect, whether the deficiency is due to in- 
nate endowment, to physical illness, or to faults of educa- 
tion, and what lines of mental activity the child will be able 
to pursue with reasonable hope of success. In the diagnosis 
of a case of malnutrition,dhe up-to-date physician does not 
depend upon general symptoms, but instead makes a blood 
test to determine th exact number of red corpuscles per 
cubit millimeter of blood and the exact percentage of 
hemoglobin. He has dearned that external appearances 
are often misleading. Similarly, every psychologist who is 
experienced ine the mental examination of school children 
knows that his own or the teacker’s estimate of a child's 
intelligtage is subject to grave and frequent error. e * 
The necessity of standards. In the fit place, in order 
to judge an individual’s intelligence it is hecessary to have 
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in mind some standard as to what constitutes normal in- 
telligence. This the ordinary parent or teacher does‘ not 
have. In the (ase of school children, for éxample, each pupil 
is judged wit reference to the average intelligence of the 
class, But the teacher has no means of knowing whether thé 
everage for her class is above, equal to, ör below that for 
children in general. Her-standard may be too high, too low, 
vague, mechanical, or fragmentary. The same, of course, 
holds in the case of parents or any one else attempting to 
estimate intelligence on the basis of common observation.’ 
_ The intelligence of retarded children usually over- 
"éstima:ed. One of the most common errors made by the 
teacher is to overestimaté the intelligence of the oYer-age 
pupil. This is because she fails to take account of age dif- 
ferences and estimates intelligence on the basis of the 
child's school performance in the grade where he happens 
to be located. She tends to overlook the fact that quality 
of school work is no index of intelligence unle&s age'is taken ' 
into ‘account. The question should be, mot, “Is this child 
doing his school work well?” but rather, “ In what school 
grade should a child of this age be able to do satisfactory 
work?” A high-grade imbecile may do average work in 
the first grade, and a high-grade moron average work in 
the third or fourth grade, provided.only they are sufficiently 
over-age for the grade in question. . 

Our experience in testing children for segregation in 
special classes has time and again brought this fallacy of 
teachers to our attention. We have eften found one or more 
feeble-minded children in a class after the teacher had 
confidently asserted that there was notva single exception- 
ally dull child present. In,every case where there has been 
opportunity to follow the later school progress of.such a 
child the validity of the intelligence test has been fully 
confirmed. M 
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"The following are typical examples of themeglect of teach, 
ers o take the age factor into account when estimating 
the intelligence of the ofeifage child: — t 

z . 

A. R. Girl, age 11; in low second grade. She wa’ able to do the 
york of this gra@e,not well, but passably. The teacher’s judgment 
as to this child’s i gence was “dull but not defective.” t 
the teacher overlooked was the fact that she had judged the child 
Wy a 7-year standard, and that, instead of only being able to do the 
work of the second grade indifferently, a child of this age should 
have been equal to the work of the fifth grade. In reality, A. R. is 
flefinRely feeble-minded. Although she is from a home of average 
cultureis 11 yearsold, and has attenged school five years, she 
has barely the intelligence of the average ehil of six yeas. © 

D. Q. Boy, age 17; in fifth grade. flis teacher knew that he was 
dull, but had not thought of him as belonging to the class of feeble- 
minded. She@iad judged this boy by the v tg standard and 
had perhaps been, furéher mislef by his normhl appearance and 
exceptionally satisfactory behavior. ‘The Binet test quickly 
shoyred that he had a mental level of approximately 9 years. There 
is little probability that his comprehensjon will ever surpass that 


R. A. Bow age d7; mental age 11; sixth grade; school’ work 
“nearly average”; teacher's estimate of intelligence “average.” Test 
plainly shows this child to be a high-grade moron, or border-liner 
at best. Had attended school regularly 11 years and had made 6 
grades, Teacher had compared child with his 12-year-old class- 


H. A. Boy, age 14; mented age 9-6; low fourth grade; school work 
“inferior”; teacher's estimate of intelligence “average.” The teacher 
Blamed the inferior &umlity of school work to “bad home environ- 
mert.” Asa matter of'fact, the bBy’s father is feeble-minded and 
the nornfalfty of the mother is questionable. An older brother is 
in a reform school. We fire perfectly safe in predicting that this 
boy will not complete the eighth grade even if he attends school 
till he is 21*years of age. 

F. I. Boy, age 12-11; mental age 9-4; third grgde; school work 
“average”; teacher's estimate of intflligence “average”; social en- 
vironmeff® “average”; health good and attendapce regular. intelli 
gence and school success are what we should expect of an average 
9-year-old. b 
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,, D. A. Boy, age:l2; mental age 9-2; third grade; school work “in- 
‘ferior”’; teacher's: estimate of intelligence “average.” Teacher, im- 
putes inferior school work to “absence from school and lack of 
interest in bon!" ; we have yet to find a child with a mental age 


Mi , 95 per cent below chronological age who was particularly inter- 


ested in books or enthusiastic about school. . $ 
, €. U. Girl, age 10; mental age 7-8; secimd grade; school work 
“average”; teacher's estimate of intelligence “average.” Teacher 
blames adenoids and bad teeth for retardation. No doubt of 
child’s mental deficiency. 

P. I. Girl, age 8-10; mental age 6-7; has heen in first grade 244 
years; school work “average”; teacher's estimate of intelligence " aver- 
age." The mother and cne brother of this girl are botli feeble- 
sainded , 2 

H. 0. Girl, age 7-10; megtal age 5-2; first grade for 2, years; 
school worl: “inferior”; teacher's estimate of intelligence “average.” 
The teacher nevertheless adds, “This child is not »rmal, but her 
ability to respond to drill shows"that she las intelligence.” It is 
of course true that even feeble-minded children of 5-year intelli- 
gence are able to profit a little from drill. Their weakness comes to 
light in their inability to perform higher types of mental,activity. 


The intelligence of superior children usually underesti- 
mated. We have already mentioned the frequent failure of 
teachers and parents to recognize superior ability.! The fal- 
lacy here is again largely due to the neglect of the age factor, 
but the resulting error is in the opposite direction from that 
set forth above. The superior child is likely to be a year or 
two younger than the average child of his grade, and is ac- 
cordingly judged by a standard which is too high. The 
following are illustrations: — e» 


"M. L. Girl, age 11-2; mental age “average adult” (16); sixth 
grade; school work "superior"; teacher's estimate of intelligence 
"average." Teacher credits superior schoo? work to “unusual 
home advantages.” Father a college professor. The teacher con- 
siders the child accelerated in school. In reality she ought.to be in 


the secónd year of high school instead of in the sixth grade. 
9 1 See p. 18 ff. 
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aye”; teacher's estimate of intelligence “average.” According to thé 
supplementary information the boy is “wonderfully attentive,” 
“studious,” and possessed of 
“average intelligence” was probably thé result off Comparing him 
mith classmatesgvho averaged about a year older. 

K: R. Girl, age@O-é; mental age 8-5; second grade; school work 
“average”; teacher's estimate of intelligence “superior”; social ert- 
vironment “ average.” Is it not evident*that a child from ordinary 
social environment, who does work of average quality in the second 
grade when barely 6 yearsof age, should be judged “very superior” 
yathes than, merely "superior" in intelligence? The intelligence 
quotiens of this girl js 140, which is not reached by more than one 
child in two hundred. ° dee ^ 

S. A. Boy, age 8-10; mental age 10-9; fourth grade; schol work 
“avera§e”; teacher's estimate of inPlligence “average.” Teacher 
attributed schgol acceleration to “studiousness” and “delight in 
school work.” It woyjd be mom reasonable o infer that these 
traits are indications of unusually superior intelligence. 


Other fallacies in the estimation of intelligence. An- 
other source af error in the teacher's judgment comes from 
the difficulty in distinguishing genuine dullness from the 
mental condition which results sometimes from unfavorable 
social environment or lack of training. 


V. P. Boy, age 7. Had attended school one year and had 
profited very little from the jnstruction. He had learned to read 
very little, spoke chiefly in monosyllables, and seemed “queer.” The 
teacher suspected hig iptelligence and asked for a mental examina- 
tion, The Binet test showed tha except for vocabulary, which 
was unusually low, there was practically no mental retardation. In- 
quiry disclosed the fact dhat the boy's parents were uneducated 
deaf-mutes, and that the boy had associated little with other 
children. Fgur years later this boy was doing fairly well in school, 
though a year fetardèd because of his unfavorable home environ- 
ment. ^ R 
X. YæBoy, age 10. Son of a successful business man, he Was 
barely able to read in the secfind reader. The Binet test revealed 
an intelligence level whieh was absolutely nermal. The boy was 
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removed to a special class where he could receive individual gt- 
tention, and two years later was found doing good work in a regu- 
lar class of the fifth grade. His bad beginning seemed to have been 
due to an unfavorable attitude toward School work, due in turn to 
lack of disciplire in the home, and to the fact that because of the 
father's frequent change of business headquarters the boy had 
never attended one school longer than three a: onths. 


Another source of error in judging intelligence from com- 
mon observation is the tendency to overestimate 'the in- 
telligence of the sprightly, talkative, sanguine child, and to 
underestimate the intelligence of the child who is? less 
emotional, reacts slowly, and talks little. One occasion- 
ally finds a feeble-minded adult, perhaps of only 9- or 10- 
year intelligence, whose vérbal “fluency, mental liveliness, 
and self-confidence would mislead the offhand,judgment of 
even the psychologist. One itidividualvof this type, a bor- 
der-line case at best, was accustomed to harangue street 
audiences and had served as “ major ” in “ Kelly’s Army,” 
a horde of several hundred unemployed men who a féw years 
ago organized and started to march from San Francisco to 
Washington. 

Binet’s questionnaire on teachers’ methods of judging 
intelligence. Aroused by the skepticism so often shown 
toward his test method, Binet decided to make a little 
study of the methods by which teachers are accustomed to 
arrive at a judgment as to a child’s intelligence. Accord- 
ingly, through the coöperation of the director of elementary 
education in Paris, he secured answers from a number of 
teachers to the following questions: - 

1. By what means do judge the intelligence of your ? 

2. How often have hs obire in "cele te s 

About 40 replies were received. Most of the answers to 
the first question were vague, one-sided, “ veri b" or 


1 See p. 169,7. of reference 2, at end of this book 
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Bookish. Only a few showed much psychological dise 
crimination as to what intelligence is and ‘what its symp- 
toms are. There eras & fery general tendency to judge 
intelligence by success in one or mofe of the Gthool studies. 
Some thought$that ability to master arithmetic was a sure 
critérion. OtherS*were influenced almost entirely by the 
pupil's ability to read. One teacher said that the child who 
can “read so expressively as to make you feel the punc- 
tuation" is certainly intelligent, an observation which 
is ragher good, as far as it goes. A few judged intelligence 
by theepupil's knowledge of such gubjects as history and 
geography, which, as Binet points owt, is to confoand in? 
telligance,with the ability to memorize. “ Memory," says 
Binet, is a “great simulator of intelligence." It is a wise 
teacher who'ls not geceived by it. Only & small minority 
mentioned resourcefulness in play, capacity to adjust to 
pragtical situations, or any other out-of-school criteria. 
+ Somessugggsted asking the pupilesuch questions as the 
following: m Diss r 
“Why do you love your parents?” “If it takes three persons 
seven hours to do a piece of work, would it take seven persons any 
longer?” “Which would you rather have, a fourth of a pie, or a 
half of a half?” “Which is heavier, a pound of feathers or a pound 
of lead?" “If you had twenty cents what would you do with it?” 


o 

A great many based their judgment mainly on the gen- 
etal appearance of the face and eyes. An “active” or 
“passive” expression of the eyes was looked upon as es- 
pecially significant. Qne teacher thought that a mere 
* glance of the eye " was sufficient to display the grade of 
intelligence If the gyes are penetrating, reflective, or show 
curiosity, the child must be intelligent; if they are heavy 
and expyessionless, he must be dull. The mobility of couh- 
tenance came in for frequént mention, also the shape of 
the head. ° . 
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, No one will deny that intelligence displays itself to à 
greater or less extent in the features; but how, asks Binet, 

are we going ty standardize a “glace of the eye” or an 
' “expression of’ curiosity " so that it will serve as an exact 
measure of intelligence? i 

The fact is, the more one sees of feebieininded children, 
the less reliance one comes to place upon facial expression 
as a sign of intelligence. Some children who are only slightly 
backward have the general appearance of low-grade im- 
beciles. On the other hand, not a few who are distinctly 
feeble-minded are pretty and attractive. (With many such 
thildrew a ready smilie takes the place of comprehension. 
If the smile is rather sweet and sympathetic, as is often 
the case, the observer is almost sure to be deceived. 

As regards the'shape of the head, peguliar conformation 
of the ears, and other “ stigmata,” science long ago demon- 
strated that these are ordinarily of little or no significance. 

In reply to the second question, some. teachers’ stated : 
that ‘they never made a mistake, while others admitted 
failure in one case out of three. Still others said, “ Once 
in ten years," “ once in twenty years,” “ once in a thousand 
times,” ete. 

As Binet remarks, the answers to this question are not 
very enlightening. In the first place, the teacher as a rule 
loses sight of the pupil when he has passed from her care, 
and seldom has opportunity of findiag out whether his 
later success belies her judgment or confirms it. Er;ors 
go undiscovered for the simple reason that there is no op- 
portunity to check them up. In the second place, her esti- 
mate is so rough that an error must be very great in order 
to have any meaning. If I say that a man is six feet and 
two inches tall, it is easy enough to apply a measuring 
stick and prove the correctness’ or incorrectness of my as- 
sertion. But if I say simply that the man is “ rather tall,” 
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ot “ very tall,” the error must be very extreme before we 
car expose it, particularly since the estimate can itself be 
checked up only by obferfation and not by controlled ex- 
periment. in [y 
© The teacher’ answers seem to justify three conclusions:— 
1° Teachers do° fot have a very definite idea of whgt 
constitutes intelligence. They tend to confuse it variously 
with c&pacity for memorizing, facility in reading, ability 
to master arithmetic, ete. On the whole, their standard 
ds toe ticagemic. They fail to appreciate the one-sidedness 
of the $chool’s demands upon intelligence. 

In a quaintly humorous passage discussing this tendency? 
Binete characterizes tho» child $n a class as dénaturé, a 
French word which we may translate (though rather too 
literally) as “‘denagured.” Woo often this “ denatured” 
child of the classroom is the only child the teacher knows. 

% Ip judging intelligence teachers are too easily de- 
ceived by a sprightly attitude, a sympathetic expression, 
a glance of tlie eyg, or a chance * bump ” on the he&d. 

8. Although a few teachers seem to realize the many 
possibilities of error, the majority show rather undue con- 
fidence in the accuracy of their judgment. 

Binet's experiment on how teachers test intelligence." 
Finally, Binet had three jeachers come to his laboratory to 
judge the intelligence of children whom they had never 
seen before. Each'spent an afternoon in the laboratory and 
exatnined five pupils. In each case the teacher was left 
free to arrive at a conglusion in her own way. Binet, who 
remained in the room and took notes, recounts with play- 
ful humorehoyy thg teachers were unavoidably compelled 
to resort to the much-abused test method, although their 
attempis at using it were sometimes, from the psychoto- 
gist's point of view, amusifigly clumsy. * 

1 See p. 189 f° of reference 2 at end ef this book. 
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, One teacher, for example, questioned the children about 
some canals and sluices which were in the vicinity, asking 
what their purpose was and how ‘they »worked. Another 
showed the children some pretty pictures, which she had 
brought with her for the purpose, and asked questions about 
them. Showing the picture of a garre,’she asked how a 
garret differs from an ordinary room. One teacher asked 
whether in building a factory it was best to have the walls 
thick or thin. As King Edward had just died, another 
teacher questioned the children about the detajls of»this 
event, in order to find mut whether they vere in thé habit 
öf reading the newspapers, or understood the things they 
heard others read. Other questióno related to the names of 
the streets in the neighborhood, the road one should take 
to reach a certain point in tlie vicinity, etc. Binet notes 
that many of the questions were special, and were only 
applicable with the children of this particular school, » 

The method of propesing the questions and judging the 
respdhses was also at fault. The teachgrs did not adhere 
consistently to any definite formula in giving a particular 
test to the different children. Instead, the questions were 
materially altered from time to time. One teacher scored 
the identical response differently for two children, giving 
one child more credit than the other because she had already 
judged his intelligence to be superior. In several cases the 
examination was needlessly delayed ia order to instruct 
the child in what he did not know. A s 

The examination ended, quite properly for a teacher’s 
examination, with questions about history, literature, the 
metric system, etc., and with the recitation of a fable. 

A comparison of the results showed hardly any agree- 
ment among the estimates of the three teachers. When 
questioned about the standard that had been taken in ar- 
riving at their conclusions, one teacker said she had taken 
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the answers of the first pupil as a point of departure, and, 
that she had judged the other pupils by this one. Another 
judged all the childrer? by a child of her acquaintance 
whom she knew to be intelligent. This was{ of course, an 
tnsafe method, use no one could say how the child 
taken as an ideal Would have responded to the tests used 
with the five children. . 

In sifmmarizing the result of his little experiment, Binet 
points out that the teachers employed, as if by instinct, the 
Very method which he himself recommends. In using it, 
however, they matle numeroys errors. Their questions were 
often needlessly long. Several were “dilemma queetions,"- 
that i$, answerable by yew dr no.*In such cases chance alone 
will cause fifgy per cent of the answers to be correct. Some 
of the questions were merely tests of sthool knowledge. 
Others were entirely special, usable only with the children 
of this particular school on this particular day. Not all of 
the quéstionswere put in the same*terms, and a given re- 


. sponse did ngt alwgfysreceive the same score. When théchil- 


dren responded incorrectly or incompletely, they were often 
given help, but not always to the same extent. In other 
words, says Binet, it was evident that * the teachers em- 
ployed very awkwardly a very excellent method.” 

The above remark is.as pertinent as it is expressive. 
As the statement implies, the test method is but a refine- 
ment and standafdlzation of the common-sense approach. 
Bifet remarks that most people who inquire into his 
method of measuringeintelligence do so expecting to find 
something very surprising and mysterious; and on seeing 
how muclt iteresembles the methods which common sense 
employs in ordinary life, they heave a sigheof disappoint- 
ment*gnd say, “ Is that all?” Binet reminds us that the 
difference between the sclentific and unscientific way of 
doing a thing is not ‘necessarily a difference in the nature 
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»of the method;'it is often merely a difference in exactness. 
Science does the thing better, berasa it does it more 
accurately. * 

It was of còurse not the purpose of Binet to cast a slur 
upon the good sense and judgment of teachtrs. The teach 
ers who took part in the little experinfént described above 
were Binet’s personal friends. The errors he point: out in 
his entertaining and good-humored account of the experi- 
ment are inherent in the situation. . They are the kind of 
errors which any person, however discriminating ånd obt 
servant, is likely to make in estimating the intelligence of a 

*Subjecb without the use of standardized tests. 

It is the writer's exper?ence ‘that the teacher's estimate 
of a child's intelligence is much more reliable, than that of 
the average parént; more acéurate even than that of the 
physician who has not had psychological training. 

Indeed, it is an exceptional school physician who.is able 
to give any very valuable assistance to teachers in the 
classification of mentally exceptional éhildren for special 
pedagogical treatment. 

This is only to be expected, for the physician has or- 
dinarily had much less instruction in psychology than the 
teacher, and of course infinitely less experience in judging 
the mental performances of children. Even if graduated 
from a first-rank medical school, the instruction he has 
received in the important subject of ‘mental deficiency 
has probably been less adéquate than that given to'the 
students of a standard normal school. As a rule, the doctor 
has no equipment or special fitness which gives him any 
advantage over the teacher in acquiring facility in the use 
of intelligence tests. 

*As for parents, it would of course be unreasonable to 
expect from then? a very accurate judgment regarding the 
mental peculiarities of their children. The difficulty is 
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not simply that which comes from lack ‘of special traint 
ing The presence of parental affection ‘renders impartial 
judgment impossible. Still more serious aré he effects of - 
habituation ig the child’s mental traits. As a result of 
“uch habituatio {he most intelligent parent tends to de- 
velop an unfortunate blindness to all sorts of abnormdi- 
ities which exist in his own children. 

The only way of escape from the fallacies we have men- 
tioned lies in the use tf some kind of refined psychological 
proc&duree Binet testing is destined to become universally 
known and practiced in sehools,*prjsons, reformatoriese 
charity stations, orphan asylums, and even ordinary homes, 
for thè same reason thaf Babcoek testing has become uni- 
versal in daizying. Each is indispensable to its purpose. 
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CHAPTER III: ` 
DESCRIPTION OF THE BINET-SIMON METHOD 


Essential nature of the scale. The Binet scale is made up 
of an extended series of tests in the nature of“ stunts,” 
aT problems, success it? which demands the exercise of in- 
“telligetice. As left by Binet, the scale consists of 54 tests, 
so graded in difficulty that the ehsiest lie well within the 
range of normal 3-year-old children, while tho hardest tax 
the intelligence ‘of the average adult? The problems are 
designed primarily to test native intelligence, not school 
knowledge or home training. They try to answer the qtes- 
tion, “ How intelligent is this child? " How fuch the child 
has learned is of significance only in so fir as it throws light 
on his ability to learn more. 

Binet fully appreciated the fact that intelligence is not 
homogeneous, that it has many aspects, and that no one 
kind of test will display it adequately. He therefore as- 
sembled for his intelligence scale tests of many different 
types, some of them designed to display differences of 
memory, others differences, in power to reason, ability to 
compare, power of comprehension, time orientation, facil- 
ity in the use of number concepts, power to combine 
ideas into a meaningful whole, the maturity of appercep- 
tion, wealth of ideas, knowledge of common objects, etc. 

How the stale was derived. The tests were arranged i in 
ordex of difficulty, as found by trying them upen some 
200 normal children of different ages from 3 to 15 years. 
It was found, for illustration, that a'certain test was passed 
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by only a very small proportion of the younger children, 
say the 5-year-olds, and that the number passing this test 
increased rapidly fn the succeeding years until by the age 
of 7 or 8 yearg, let us say, practically all the children were 
Successful. If, ur supposed case, the test was passed by 
about two thirds to three fourths of the normal children 
aged 7 ears, it was considered by Binet a test of 7-year 
intelligence, In like manner, a test passed by 65 to 75 per 
cent of the normal,9-year-olds was considered a test of 9- 
Sear Siitelltgence, and so on. By trying out many different 
tests in'this way it was possilale to stcuge five tests to repre-_ 
sent each age from 3 to 10 years (excepting age 4, which has 
only fur tests), five forage 197 five for 15, and five for 
adults, makiag 54 tests in all. 

List of tests. Theffollowing i is the list of tests as arranged 
by n in 1911, shortly before his untimely death: — 


. Age 8: * e . 
1. Points to nose, gyes, and mouth. 7 
2. Repeats two digits. 
8. Enumerates objects in a picture. 
4. Gives family name. 
5. Repeats a sentence of six syllables. 
Age 4: 
1. Gives his sex. 
2. Names key, knife, and penny. 
oS. Repeats three digits. 
44 Compares two lines. Li 
Age T ae 
1. Compares two weiglets. . 
2. Copies a square. 
8. Repeats a sentence of ten syllables. 
4. Counts four pennies. d 
5. Ugites the halves of a divided fectangle. e 
Age 6: . 
1. Distinguishes between E and afternoon. 
2. Defines familiar words in terms of use. * 


88 THE MEASUREMENT OF INTELLIGENCE 


» 8. Copies a diamond. 
4. Counts thirteen pennies. 
5. Distinguiskes pictures of ugly &nd pretty faces. 
Age T: y 
1. Shows right hand and left ear. n 
2. Describes a picture. yr 
^8. Executes three commissions, given simultaneously. 
4. Counts the value of six sous, three of which are doub 
5, Names four cardinal colors. s 
Age 8: ^ 
1. Compares two objects from memory. " , 
2. Counts from 20 to 0. 
æ 3. Notes omissions from pictures. 
4. Gives day and date. ; 
5. Repeats five digits. — " ‘ e 
Age 9: 7 
1. Gives change from twenty sous. a 
2. Defines familiar words in terms superior to use. | 
8. Recognizes all the pieces of money. 
4. Names the months of the year, in order. 
5., Answers easy "comprehension questions.” © 
Age 10: y : 
1. Arranges five blocks in order of weight. 
2. Copies drawings from memory. 
8. Criticizes absurd statements. 
4. Answers difficult “comprehension questions.” 
5. Uses three given words in not more than two sentences. 


Age 12: 
1. Resists suggestion. , 
2. Composes one sentence czntaining three given words. 
3. Names sixty words in three minutes. » 5 
»4. Defines certain abstract words. — . 
5. Discovers the sense of a disarranged sentence. 
Age 15: 
1. Repeats seven digits. 
2. Finds three rhymes for à given word. ; 
8. Repeats a sentence of twenty-six syllables. 6 
4. Interprets pictures. y 
5. Interprets giveh facts. i 
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Adult: s 
1. Solves the paper-cutting test. P 
2. Rearranges a triangle fh imagination. e 
3. Gives differences between pairs of aBstract terms. 
et Gives three @jitferences between a president and a king. 
5. Gives the main@gught of a selection which he has heard read, 


Tt should be emphasized that merely to name the tests 
in this Way gives little idea of their nature and meaning, 
and tells nothing about Binet’s method of conducting the 
54 expeiimants. In order to use the tests intelligently it is 
necessarf to acquaint one's self, thogoughly with the pur- 


pose of each test, its correct procedure, find the psyckologi- =~ 


cal interpretation of different types of response." 

In fairness fp Binet, it should also be borne in mind that 
the scale of tests, was only a fough approximation to the 
ideal which the anthor had set himself to realize. Had his 
life heen spared a few years longer, he would doubtless have 
*arried fhe meshod much nearer perfection. 

How the scale isAsed. By means of the Binet tests*we 


` can judge the ‘intelligence of a given individual by compari- 


son with standards of intellectual performance for normal 
children of different ages. In order to make the comparison 
it is only necessary to begin the examination of the subject 
at a point in the scale where all the tests are passed suc- 
cessfully, and to continue up the scale until no more suc- 
ceSses are possible? Then we compare our subject's per- 
formfinceg yith the Standard for normal children of the 
same age, and note the,amount of acceleration or retarda- 
tion. j 

Let us suppose thg subject being tested is 9 years of age. 
If he goes as far in the tests as normal 9-yeaşold children 
ordinarily go, we can say that fhe child has a “ mental 


. 
4 See Part II of this volumg, ead AEAN 1 and 29, for discussion and 
interpretation of the individual tests. 
? H 
. © 
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“age” of 9 yeafs, which in this case is normal (our child 
being 9 years of age). If he goes only as far as normal — - 
8-year-old children ordinarily go, we say that his "mental — 
age" is 8 years, In like manner, a mentally defective child ` 
of 9 years may have a “ mental age " of only 4 years, or à 
young genius of 9 years may have a mental age of 12 or 
18 years. " 

Special characteristics of the Binet-Simon ‘method, 
Psychologists had experimented with intelligence tests for 
at least twenty years before the Binet scale made its ap- 

a pearance. The qyestioa natuzally suggests itself why Binet 

should have been successful in a field where previous efforts 
had been for the most paft futile. "The answer to this ques- 
tion is found in three essential differences. be*ween Binet's 
method and those formerly employed. — . 

1, The use of age standards. Binet was the first to utilize 
the idea of age standards, or norms, in the measuremeiit of 
intelligence. It will be understood, of course, that Binet 

not set out to invent tests of 10-year intelligence, 6- 
year intelligence, etc. Instead, as already explained, he 
began with a series of tests ranging from very easy to very 

‘difficult, and by trying these tests on children of different 
ages and noting the percentages of successes in the various 
years, he was able to locate them (approximately) in the 
years where they belonged. 

This plan has the great advantage of giving us standards 
which are easily grasped. To say, for illustration, that a 
given subject has a grade of intelligence equal to that of the 
average child of 8 years is a statement whose general im- 
port does not need to be explained. Previous investigators 
had worked with subjecte the degree of whose intelligence 
was ginknown, and with tests the difficulty of which was 
equally unknown. An immen/e amount of ingenuity was 
spent in devising"tests which were used in such a way as to 
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preclude any very meaningful interpretatjon of the me, 


sponses. 

The Binet methed effabfes us to characterize the in- 
telligence of a child in a far more flefinite why than had 
hitherto been Spqssible. Current descriptive terms like 
* bright," “ modefttely bright,” “dull,” “ very dull,” 
“ feeble-minded,” etc., have had no universally accepted 
meaning: A child who is designated by one person as 
“ moderately bright” be called " very bright" by 
another pepon, THe loud intelligence which one calls 
* modemte dullness,” another may call “extreme dullness,” 
etc, But every one knows What is meant by the term s4 
8-yearenentality, 4-year pontality, ete, even if he is not 
able to define these grades of intelligence in psychological 
terms; and by ascertaining experimentally what intellectual 
tasks children of different ages can perform, we are, of course, 


we can infor that the original and ingenious idea of utiliz- 
ing age norms was suggested by the data collected with the 
1905 soale, However the discovery was made, it ranks, por- 
haps, from the practical poing of view, as the most impoftant 
in all the history of psychology. . 


. . 
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2. The kind:of mental functions brought into play. In the 
second place, the Binet tests differ from most of the earlier 
attempts in that they are designtd to>test the higher and 
more complex mental processes, instead of the simpler and 
more elementary ones. Hence they set, problems for the 
weasoning powers and ingenuity, provoke judgments about 
abstract matters, etc., instead of attempting to measure 
sensory discrimination, mere retentiveness, rapidity of 
reaction, and the like. Psychologists had generally con- 
sidered the higher processes too complex to he nieusured 
directly, and accordingly sought to getvat them indirectly 


> by correlating stipposed intelligence with simpler processes 


which could readily be measured, such as reaction time, 
rapidity of tapping, discrimination of tones and colors, 
ete. While they were disputing ovey their contradictory 
findings in this line of exploration, Binet went directly to 
the point and succeeded where they had failed. , . 

It is now generally admitted by psychologists that higher 
intelligence is little concerned in such Vementary processes 
as those mentioned above. Many of the animals have keen 
sensory discrimination. Feeble-minded children, unless of 
very low grade, do not differ very markedly from normal 
children in sensitivity of the skin, visual acuity, simple 
reaction time, type of imagery, ete. But in power of com- 
prehension, abstraction, and ability to direct thought, iu 
the nature of the associative processes, in amount of 
information possessed, and în spontaneity of attention, they 
differ enormously. x 

3. Binet would test “ general intelligence.” Finally, 
Binet's success was largely due to his gbandonment of the 
older “ faculty psychology" which, far from being defunct, 
had really given direction to most of the earlier work with 
mental tests. Where others hadjattempted to measure mem- 
ory, attention, sense discrimination, etc., as separate facul- 
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ties or functions, Binet undertook to ascertain the general, 
leve of intelligence. Others had thought the task easier 
of accomplishment: by thedsuring each divisibn or aspect of 
intelligence separately, and summafing the résults. Binet, 
&oo, began in thig way, and it was only after years of experi- 
mentation by the ifsual methods that he finally broke away 
from them and undertook, so to speak, to triangulate the 
height f his tower without first getting the dimensions of 
the individual stones which made it up. 
* Tle*assymption that it is easier to measure a part, or one 
aspect,*of intelligence than all of it, is fallacious in that the 
parts are not separate parts "and canffot be separeted by-—. 
any refinement of expemnfent. @hey are interwoven and 
intertwined. e Each ramifies everywhere and appears in all 
other functions. The analogytof the stonesof the tower does 
not really apply. Memory, for example, cannot be tested 
sepgrajely from attention, or sense-discrimination sepa- 
rately rom tpe associative processes. After many vain at- 
tempts to disentaggle the various intellective functions, 

Binet decidéd to test their combined functional capacity 
without any pretense of measuring the exact contribution 
of each to the total product. It is hardly too much to say 
that intelligence tests have been successful just to the extent 
to which they have been guided by this aim. 

Memory, attention, imagination, etc., are terms of 

* structural psycltology. ” Binet’s psychology is dynamic. 
He*conceives intelligence as thé sum total of those thought 
processes which consist in mental adaptation. This adapta- 
tion is not explicable i in terms of the old mental “ faculties.” 
No one ofsthgse can explain a single thought process, for 
such process always involves the participation of many 
functiens whose separate roles” are impossible to distin- 
guish accurately. Instead, of measuring the intensity of 
various mental states «(psycho-physics), jt is more enlight- 
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ening to measure,their combined effect on adaptation. Using 
a biological comparison, Binet says the old “ faculties ” 
correspond tothe separate tissueseof an animal or plant, 
while his own “schenle of thought" corresponds to the 
functioning organ itself. For Binet, psycàology is the 
science of behavior. p> 

Binet’s conception of general intelligence. In devising 
tests of intelligence it is, of course, necessary to be guided 
by some assumption, or assumptions, regarding the nature 
of intelligence. To adopt any other course is to depend fon 
success upon happy chance. , " a 

However, it is impossible to arrive at a final definition of 
intelligence on the basis -of a-prigri considerations alone. 
To demand, as critics of the Binet method have sometimes 
done, that one who would measure intelligence should first 
present a complete definition of it, is quite unreasonable, 
As Stern points out, electrical currents were measured Jong 
before their nature was well understood. Similar ilustra- 
tions could be drawn from the processee involved in chem- 
istry, physiology, and other sciences. In thé case of in- 
telligence it may be truthfully said that no adequate defi- 
nition can possibly be framed which is not based primarily 
on the symptoms empirically brought to light by the test 
method. The best that can be done in advance of such 
data is to make tentative assumptions as to the probable 
nature of intelligence, and then to subjectsthese assumptions 
to tests which will show their correctness or incorrectness. 
New hypotheses can then be framed for further trial, and 
thus gradually we shall be led to a conception of intelli- 
gence which will be meaningful and in harmony with all 
the ascertainable facts 

Such was the method of Binet. Only those unacquainted 
with 'Binet's more-than fifteen years of labor preceding the 
publication of his intelligence scale would think of accus- 
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ing him of making no effort to analyze the mental proc- e 
esses which his tests bring into play. It is ttue that many 
of Binet’s earlier assurftptfons proved untehable, and in 
this event he was always ready, with exceptional candor 
and intellectuab plasticity, to acknowledge his error and to 
plan a new line of ffttack. 

Binet’s conception of intelligence emphasizes three char- 
acteristies of the thought process: (1) Its tendency to take 
and maintain a definite direction; (2) the capacity to 
make, adapjations for the purpose of attaining a desired 
end; and (3) the npwer of autozcriticism.! 


How these three aspects Sante igéhde enter into the <<. 


performances with various tésts ofethe scale is set forth from 
time to time in our directions for giving and interpreting the 
individual tests? , Angillustration which may be given here 
is that of the “ patience test,” or uniting the disarranged 
partg of a divided rectangle. As described by Binet, this 
»operatión has the following elements“ (1) to keep in mind 
the end to be attagned, that is to say, the figure to*be 

` formed; (2) tb try different combinations under the influ- 
ence of this directing idea, which guides the efforts of the 
subject even though he may not be conscious of the fact; 
and (3) to judge the combination which has been made, to 
compare it with the model, and to decide whether it is the 
correct one." 

*Much the same pracesses are called for in many other of 
the Binet tests, particularly thse of arranging weights, 
rearranging’ dissected sentences, drawing a diamond or 
square from copy; finding a sentence containing three given 
words, counding backwards, etc. 

1 See Binet and invent “L'intelligence des imbeciles," jn L’Année Psy- 
chologique (1909), pp. 1-147. The last division of this article is devoted &o 
a discussion of the essential nature of the higher thought t processes, and is 
a wonderful senile of that dues psychological lysis in which Binet 
was so gifted. * See especially pages 462 and 238. 
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s However, anvexamination of the scale will show that the 
choice of tests was not guided entirely by any single for- 
mula as to thé nature of intelligenée. Binet's approach was 
a many-sided one. The scale includes tests of time orienta- 
tion, of three or four kinds of memory, cf &pperception, cf 
language comprehension, of knowledgé about common ob- 
jects, of free association, of number mastery, of construc- 
tive imagination, and of ability to compare concepts, to 
see contradictions, to combine fragments into a unitary 
whole, to comprehend abstract terms, and ro SET 
situations. 

Othor conceptions of intelligence. It i is Dienna to 
compare Binet’s conception of’ intelligence with the defini- 
tions which have been offered by other psychologists. Ac- 
cording to Ebbinghaus, for example, the essence of intelli- 
gence lies in comprehending together in a unitary, meaning- 
ful whole, impressions and associations which are more or 
less independent, heterogeneous, or even partly“ contra- 
dictory. “ Intellectual ability consists"n the elaboration of 
a whole into its worth and meaning by means of many- 
sided combination, correction, and completion of numerous 
kindred associations. . . . It is a combination activity.” 

Meumann offers a twofold definition. From the psy- 
chological point of view, intelligence is the power of in- 
dependent and creative elaboration of new products out of 
the material given by memory and thé senses. From the 
practical point of view, it involves the ability to avoid 
errors, to surmount difficulties, and to adjust to environ- 
ment, 

Stern defines intelligence as “ the general capacity of an 
individual consciously to adjust his thinking to new re- 
quirements: it is general m to new problems and 
conditions of life" 

Spearman, Hart, and others of the English school define 
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intelligence as a “ common central factor "s which partici- e 
pates in all sorts of special mental activities. *flhis factor is 
explained in terms of a fisycho-physiological ‘hypothesis of 
* cortex energy,” “ cerebral plasticity," etc. id 

eThe above dbfigitions are only to a slight extent con- 
tradictory or inharthonious. They differ mainly in point, 
of view or in the location of the emphasis. Each expresses 
a part of'the truth, and none all of it. It will be evident that 
the conception of Bingt is broad enough to include the 
most émporgant elements in each of the other definitions 
quoted. * " M: 

Guiding principles in choice and arránEement of tests. =- 
In choosing his tests Binet whs guided by the conception of 
intelligence which we have set forth above. Tests were de- 
vised which would puesumably bring into play the various 
mental processes thought to be concerned in intelligence, 
and ghep these tests were tried out on normal children of 
"different ages. elf the percentage of passes for a given test 
increased but little &r not at all in going from younger to 

* older children this test was discarded. On the other hand, 
if the proportion of passes increased rapidly with age, and 
if children of a given age, who on other grounds were known 
to be bright, passed more frequently than children of the 
same age who were known to be dull, then the test was 
judged a satisfactory test of intelligence. As we have shown 
eltewhere, practically all of Binet’s tests fulfill these re- 
quiréments, reasonably well, a fact which bears eloquent 
testimony to the keen psychological insight of their author, 

In arranging the tests into a system Binet’s guiding prin- 
ciple was to find an arrangement of the tests which would 
cause an average child of any given age to teşt.“ at age M 
that is,sthe average 5-year-old must show a mental age of 
years, the average 8-year-old a mental age of 8 years, etc. 

* 1 See p. 55. e 
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© In order to seeure this result Binet found that his data 
seemed to recuire the location of an individual test in that 
year where it was passed by abbut two thirds to three 
fourths of unselected children. 

It was in the assembling of the tests that the most seriovs 
faults of the scale had their origin. Further investigation 
has shown that a great many of the tests were misplaced 
as much as one year, and several of them two years. On 
the whole, the scale as Binet left it was decidedly too easy 
in the lower ranges, and too difficult in the vppet.« As a 
result, the average child of 5 years wa" caused tu test at 

' not faz from 6 years, the average child of 12 years not far 
from 11. In the Stanford revision an effort has been made 
to correct this fault, along with iia other generally 
recognized imperfections. 

Some avowed limitations of the Binet tests. The Binet 
tests have often been criticized for their unfitness to perform 
certain services which in reality they were never meant to 
render. This is unfair. We cannot make a just evaluation 
of the scale without bearing in mind its avowed limita- 
tions. 

For example, the scale does not pretend to measure the 
entire mentality of the subject, but only general intelli- 
gence. There is no pretense of testing the emotions or the 
will beyond the extent to which these naturally display 
themselves in the tests of intelligence.“ The scale was not 
designed as a tool for the analysis of those emotional or 
volitional aberrations which are concerned in such mental 
disorders as hysteria, insanity, etc. These conditions do not 
present a progressive reduction of intelligence to the in- 
fantile level,.and in most of them other factors besides in- 
telligence play an important róle. Moreover, ever in the 
normal individual the fruitfulness of intelligence, the direc- 
tion in which it shall be applied, and its methods of work 
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- are to a certain extent determined by the extraneous fac- * 
tors of emotion and volitjon, ua 
It should, nevertheless, be pointed out thaj defects of 
intelligerice, in a large majority of cases, also involve dis- 
tirbances of the fggotional and volitional functions. We 
do not expect to find perfectly normal emotions or will 
power of average strength coupled with marked intellectual 
deficiency, and as a matter of fact such a combination is rare 
indeed., In the course of an examination with the Binet 
tests,"the étpérienced clinical psychologist is able to gain 
considerable insiglft into the gubjeat’s emotional and voli- 
tional equipment, even though the method was designed “<== 
primarily for another purpose. © 
A second misunderstanding can be avoided by remem- 
bering that the Bin& scale hoes not pretend to bring to 
light the idiosyncrasies of special talent, but only to measure 
„the Berteral level of intelligence. It cannot be used for the 
discovery of efceptional ability in drawing, painting, music, 
. mathematics, oratóry, salesmanship, etc., because no*ef- 
fort is made to explore the processes underlying these abil- 
ities. It can, therefore, never serve as à detailed. chart 
for the vocational guidance of children, telling us which 
will succeed in business, which in art, which in medicine, 
etc. It is not a new kind of phrenology. At the same 
tjme, as we have already pointed out, i is capable of 
bounding roughly the’ vocational Jerritory in which an indi- 
vidual’s intelligence will probably permit success, nothing else 
preventing ° j 
In the third place, it must not be supposed that the scale 
can be uséd às a complete pedagogical guide. Although 
intelligence tests furnish data af the greatest significance 
for mw procedure, they do not suggest the appfo- 
priate educational methods in detail. These will have to 
* 1 See p. 17. ° 
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» be worked out in a practical way for the various grades of 


intelligence, Adat great cost of labor and patience. * 
Finally, in arriving at an estimate of a subject's grade of 
intelligence and his susceptibility to training, it would 
be a mistake to ignore the data obtainable from other 
sources. No competent psychologist, however ardent a 
supporter of the Binet method he might be, would recom- 
mend such a policy. Those who accept the method as all- 
sufficient are as much in error as those who consider it as 
no more important than any one of a dozea other ap- 
proaches. Standardized tcsts have already become and 


" will reraain by far the most reliable single method for grad- 


ing intelligence, but the résults they furnish will always need 
to be interpreted in the light of supplementary information 
regarding the subject’s persónal histovy, including medical 
record, accidents, play habits, industrial efficiency, social 
and moral traits, school success, home environmeat,*ete., 
Without question, however, the improved Binet tests will 
coritribute more than all other data corhbined to the end of 
enabling us to forecast a child’s possibilities of future im- 
provement, and this is the information which will aid 
most in the proper direction of his education. 


s * CHAPTER IV 
NATURE OF THE STANFORD REVISION AND EXTENSION 


Auruoven the Binet scale quickly demonstrated its value 
as ary instryment for the classification of mentally-retarded 
and otherwise exceptional children, it had, nevertheless, 


several imperfections which frcatlf lintited its usefulness. _ 


Thereewas a dearth of tes&s at the higher mental levels, 
the procedure was so inadequate! defined that needless 
disagreemenf came gibout in» the interpretation of data, 
and so many of'the tests were misplaced as to make the 
results of an examination more or less misleading, particu- 
larly ifi the cqse of very young subjects and those near the 
adult level. It wasrfor the purpose of correcting these and 
certain other faults that the Stanford investigation was 
planned.! 

Sources of data. Our revision is the result of several 
years of work, and involved the examination of approxi- 
mately 2800 subjects, including 1700 normal children, 

1 The writer wishes to acknowledge his very great indebtedness to Miss 
Grace Lyman, Dr. George Ordahl, Dr. Louise Ellison Ordahl, Miss Neva 
Galbreath, Mr. Wilford albert, Dr. Je Harold Williams, Mr. Herbert E. 


Knollin, and Miss Irene Cuneo for their coöperation in making the tests 
on which the Stanford revjgion is chiefly based. Without their loyal as- 


ing subjects for the tests, and in supplying, sometimes aj. considerable cost. 
of labor, the supplementary informatioh which was called for regarging 
the pupils tested. Their contribution was made in the interest of-educa- 
tional science, and without expectation of personal benefits of any kind. 
‘Their professional spirit eahnot be too highly co s 
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:200 defective and superior children, and more than 400 j 


adults. » 

"Tests of 400 of the 1700 normal children had been 
made by Childs and Terman in 1910-11, and of 300 chil- 
dren by Trost, Waddle, and Terman, in 1911-19. For 
various reasons, however, the results of these tests did not 
furnish satisfactory data for a thoroughgoing revision of 
the scale. Accordingly a new investigation was undertaken, 
somewhat more extensive than the cthers, and more care- 
fully planned. Its main features may be deserfbed aš fol- 
lows:— a d 

1. Tke first step was to assemble as nearly as possible 
all the results which had^been secured for each test 5f the 
scale by all the workers of all countries. The: result was à 
large sheet of thbulated data for e&ch individual test, 
including percentages passing the test at various ages, 


conditions under which the results were secured, methoü of — 


procedure, ete. After à comparative study óf these data, 
and"in the light of results we had ourselves secured, a 
provisional arrangement of the tests was prepared for 
try-out. 

2. In addition to the tests of the original Binet scale, 
40 additional tests were included for try-out. This, it was 
expected, would make possible the elimination of some of 
the least satisfactory tests, and at the same time permit, 
the addition of enough new ones to give at least six tests, 
instead of five, for each age group. cx 

9. A plan was then devised for ezeuring subjects who 
should be as nearly as possible representative of the several 
ages. The method was to select a schocl in & community 
of average social status, a school attended by all or prac- 
tically all the children in the district where it was located. 
In order to get cléar pictures of age differences the tests 
were confined to children who were within two months of à 
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birthday. To avoid accidental selection, aall the children e 
within two months of a birthday were in whatever 
grade enrolled. Tests bf foreign-born children, however, 
were eliminated in the treatment of results. There remained 
4ests of approxijately 1000 children, of whom 905 were 
between 5 and 14%ears of age. f 

4. The children’s responses were, for the most part, 
recordetl verbatim. This made it possible to re-score the 
records according to,any desired standard, and thus to 
fit a est mere perfectly to the age level assigned it. 

5. Much attention was giyen to, securing uniformity of 
procedure, A half-year was devoted fe training ethe ex- 
aminess, and another halffyear & the supervision of the 
testing. In jhe further interests of uniformity all the rec- 
ords were scored byeone persfn (the writer). 

Method of arriving at a revision. The revision of the 
scale helow the 14-year level was based almost entirely on 
the tests of the above-mentioned 1,900 unselected children. 


. The guiding principle was to secure an arrangement of*the 


tests and a’standard of scoring which would cause the 
median mental age of the unselected children of each age 
group to coincide with the median chronological age. 
That is, a correct scale must cause the average child of 5 
years to test exactly at 5, the average child at 6 to test 
exactly at 6, ete. Or, to express the same fact in terms of 
ihtelligence quotien& a correct, scale must give a median 
intdligence quotient of unity, or 100 per cent, for unselected 
children of each age. 

If the median mentsl age resulting at any point from the 
provisional axyangement of tests was too high or too low, 
it was only necessary to change the location of certain of 
the tests, or to change the standard of scoring, until an 

! The intelligence quotient (often designa! ted as I Q) is the ratio of 
mental age to chronological age. (See pp. 65 f. and 78 ff.) 

* 


longed. We had already become convinced, for reasons too 


mot prove satisfactory, The scale was still too had at 


some points, and too essy et others. In fact, three succes 
tee - y were necessary, involving three separate 
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> bility; certain others which have been considered excellent’ 


proved to beso little correlated with intelligence that they 
had to be discarded. 

After making a few necessary eliminations, 90 tests re- 
mained, or 36 more than the number ingluded in the Binet 
1911 scale. There are 6 at each age level from 3 to 10, 
8 at 12, 6 at 14, 6 at “ average adult,” 6 at “ superior adult,” 
and 16 alternative tests. The alternative tests, which are 
distributed among the different groups, are intended to 
be used only as substitutes when one or more of the zegular 
tests have been rendered, by coaching or otherwise, un- 
desirable. 

Of the 36 new tests» 27 Were added and standardized 
in the various Stanford investigations. Two tests were 
borrowed from the Healy-iernald series, one from Kuhl- 
mann, one was adapted from Bonser, and the remaining 
five were amplifications or adaptations of some cf the 
earlier Binet tests. ° " i 

*Following is a complete list of the tests of the Stanford 
revision. Those designated al. are alternative tests. The 
guide for giving and scoring the tests is presented at length 
in Part II of this volume. 


The Stanford revision and extension 
Year III. (6 tests, 2 months each.) 
1. Points to parts of body. (3 of 4.) 
Nose; eyes; mouth; hair. 
2. Names familiar objects. (3 of 5.) 
Key, penny, closed knife, watch, pencil. 
$. Pictures, enumeration or better. “(At least 3 objects enumer- 
ated in one picture.) 
(a) Dutch Home; (6) River Scene; (c) Póst-Üffice. 
4. Gives sex. E 
" 5. Gives last name. 


1 See p. 137 ff. for explanations regarding the calculation of mental age 
and the use of alternative tests. ? 


* 


THE STANFORD REVISION 5 


6. Repeats 6 to 7 syllables. (1 of 3.) e. 
Al. Repeats digits. (1 success in 3 trials. Order correct.) 
Year IV. (6 tests, 2 month? each.) ^ 
1. Compares lines. (8 trials, no error. . 
.] Discrimination of forms. (Kuhlmann.) (Not over 3 errors.) 
3. Counts 4 penrfigs. (No error.) 
4. Copies square. (Pencil. 1 of 3.) à 
5. Comprehension, Ist degree. (2 of 3.) (Stanford addition.) 
“What must you do”: “When you are sleepy?” “Cold?” 
" Hungry?" 
6. Days 4 digits. (1 of 3. Order correct.) (Stanford addi- 
lon. 
Al. Repeats 12 to 43 syllables. @ of,$ abgolutely correct, or 2 
with 1 error each.) 7 ° 
Year V® (6 tests, 2 months each} LI 
1. Comparison of weights. (2 of 3.) 
3-15; 15-3; 3-1g. LI yi 
2. Colors. (No trror. 
Red; yellow; blue; green. 
3.9 Ægthetic comparison. (No error.) 
4. Definitions use or better. (4 of 6.)* 
Chair; horse; fork; doll; pencil; table. * 
5. Patience? or divided rectangle. (2 of 3 trials. 1 minute each.) 
6. Three commissions. (No error. Order correct.) 
Al. Age. 
Year VI. (6 tests, 2 months each.) 
1. Right and left. (No error.) 
Right hand; left ear; right eye. 
2. Mutilated pictures. (3 of 4 correct.) 
*$. Counts 13 penmies, (1 of 2 trials, without error.) 
4.» Comprehension, 2d degree. (of 3.) “What’s the thing for 
you todo”: 
(a) “If it is raining when you start to school?” 
(b) “If you find that your house is on fire?" 
(c) “If you are going some place and miss your cart" 
5. Coins. (8 of 4.) 
Nickel; penny; quarter; dime? ^ 
6. Repeats 16 to 18 syllables. (1 of 8 absolutely correct, or @ 
with 1 error each.) * 
Al. Morning or afternodn. * 
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Year VII. (6 tests, 2 hoon ewe d 
: Fingers. (No error. t; . 
2. Pictures, Weceription or better. (Over half of performance 
description :) Dutch Home; River Scene; Eins ag 
83. Repeats 5 digits. (1 of 3. Order correct. 
4. Ties bow-knot, (Model shown. 1 vingt) (Stanford ad» 
dition.) 
" 6, Gives differences. (2 of 3.) 
Fly and butterfly; stone and egg; wood and glass. 
6. Copies diamond. (Pen. 2 of 3.) 
Al. 1. Names days of week. (Order correct. Bots Checks Crt) 
Al. 2. Repeats 3 digits backwards. (1 of 3.) ò . 


Year VIII. (6 tests; 2 moths tesh.) " H 
=” 1. Ball and field. (Inferior = Li better.) (Stanford addi- 


Tli 


8. Counts 20 to 1. fas paidi: OEN P 
8. dein, t egret (2 of 8.), “What’s the thing for 
you to do”: 
(a) “When you have broken something which belongs to 
some one else?" 
(6) UIS Son Erë ón your Wag 40 achoobidindtoe UNS 
you are in danger of being tardy?" 
(c) “If a playmate hits you without meaning to do it?” 
4. Gives similarities, two things. (2 of 4.) (Stanford addition.) 
n n eod apple and peach; iron and silver; ship and 


LA Dauid supero! to wre. (2 of 4.) 
Balloon; tiger; football; soldier. 
6. Vocabulary, 20 words. (Stanford addition. For list of words 
) 


(Noerror.) 
Al. 2. Dictation. ("Bee the little boy.” ely iil Pen. 1 
minute.) 


ITE. (6 tests, 2 months each.) 
Date. (Allow error of pulley NIIT Chey} 
(a) day of week; (b).month; (c) day of month; (d) year. 
"2, Weights. (9, 6, 9, 12, 15. Procedure not illustrated. 2 of 8.) 
3. Makes change. (2 of 3. Ho odas pages ata 
10— —4 15-15 25—4. 


* 
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4. Repeats 4 digits backwards. (1 of 8.) (Stanford addition.) ` 

b. Three words, (2of3. Oral. 1 sentence oyot over f cordi- " 4 

nate clauses.) . . 
Boy, river, ball; work, money, men; desert, rivers, lakes, 

6. Rhymes. (8 rhymes for two of three words.” 1 minute for ^ 

e cach part) , 


Day; mill; spring. 
AL 1. Months. (15 seconds and 1 error in naming. @ checka of 
8 correct.) 
AL 2, Stamps, gives total value. (Second trial if individual val- 


ues are known.) 


&. Comprehension, 4th degree. (2 of 3. Question may be 


3] 

(a) "What cught you to say when some one asks your 
opinion about a person you don't know O 
[2] stile about a punon yon deett cus ida 

something very important?" 
(e) “Why should we judge a person more by his actions 
than by his words?” 
6. Names 60 words. (Illustrate with clouds, dog, chair, happy.) 
Al. 1. Repeats 6 digits, (1 of 2 Order correct.) (Stanford 


addition.) 
Al. 2. Repeats 20, to 22 syllables. (1 of 8 correct, or è with 1 
"e! 
Af 5. Foun board. (Healy-Fernald Pumsle A. $ times in 8 
minutes.) å 


) 
ceabulaty, 40ewords, (Stanford addition.) Li 
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5. Fables. (Score 4; i.e., two correct or the equivalent in half 
` credits.) (Stanford addition.) 
Hercules and Wagoner; Maid and Eggs; Fox and Crow; 
Farmer and Stork; Miller, Son, and Donkey. 
6. Repeats 5 digits backwards. (1 of 3.) (Stanford addition.) 
7. Pictures, interpretation. (8 of 4. “Explain this picture.”) + 
Dutch Home; River Scene; Post-Office; Colonial Home. 
*8. Gives similarities, three things. (3 of 5.) (Stanford addition.) 
cow, sparrow; book, teacher, newspaper; wool, cot- 
ton, leather; knife-blade, penny, piece of wire; rose, potato, 
tree. 


Year XIV. (6 tests, 4 months each.) à 
1. Vocabulary, 50 words, (Stanford addition.) . 
2. Induction test. «(Gets fule by 6th folding.) (Stanford addi- 
tion. z ‘ 
8. President and king. (Péwer; accession; tenure. 2 of 3.) 
4. Problems of fact, (2 of 3.) (Binet’s two and cne Stanford 
addition) —« 8 * 
5. Arithmetical reasoning. (1 minute each. 2 of 8.) (Adapted 
from Bonser, Y 
6. Clock. (2 of 8. Error must not exceed 3 or 4 minutes.) 
6.22, 8.10. 2.46. ii 
Al. Repeats 7 digits. (1 of 2. Order correct.) 


Average ADULT." (6 tests, 6 months each.) 

1. Vocabulary, 65 words. (Stanford addition.) 

9. Interpretation of fables. (Score 8.) (Stanford addition.) 

[3 riam between abstract words. (8 real contrasts out 
Laziness and idleness; evolution and revolution; poverty 
and misery; character and reputation. 

4. Problem of the enclosed boxes. (8 of 4.) (Stanford addition.) 

5. Repeats 6 digits backwards. (1 of 3.) (Stanford addition.) 

6. Code, writes Come quickly." (2 errors. Omission of dot 

counts half error. Illustrate with “war” and “spy.”) (From 
Healy and Fernald.) 
Al. 1. Repeats 28 syllables. (1 of 2 absolutely correct) 
Al. 2. one of physical relations. (2 of 3.) (Stanford 
x lition. 
7 Path of canaon ball; weight of fish in water; hitting dia- 
fant mark. į P 
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“Surenion Apuut.” (6 tests, 6 months each.) y | $ 
1. Vocabulary, 75 words. (Stanford addition.) ' 
2. Binet's paper-cutting t@t. (Draws, folds, and locates holes.) 
3. Repeats 8 digits. (1 of 3. Order,correct.) (Stanford addi- 


tion.) 


» 4. Repeats thought o nri heard, (1 of 2.) (Binet's and 


Wissler’s selections adapted.) 
5. Repeats 7 digits backwards. (1 of 3.) (Stanford addition.) 
6. Ingenuity test. (2 of 3, 5 minutes each.) (Stanford addition.) 


Summary of changes. A comparison of the above list 
with ithee the Binet 1908 or 1911 series will reveal many 
changés. On theewhole, it me iom hat more from the 
Binet 1911 scale than from that of 1908. Thus, of the 49 
tests below the “ adulte" froupein the 1911 scale, 2 are 
eliminated gnd 29 are relocated. Of these, 25 are moved 
downward and,4 upward. "he shifts are as follows: — 


a. 


Of the adult group in Binet’s 1911 series 1 is eliminated, 
2 are moved up to “ superior adult,” and 1 is moved up to 
14. Accordingly, of Binet's entire 54 tests, we have elimi- 
nated 3 and relocated 32, leaving only 19 in the positions 
assigned them by Binet, The 3 eliminated are: repeating 
2 digits, resisting suggestion, ahd “ reversed triangle,” 

The revision is really more extensive than the above 
figures would suggest? since minor changes have been made 
in the scoring of a great many tests in order to makg them 
fit better the locations assigned them. Throughout the 


scale the procedure and scoritfy have been worked gyet n.a 


and made more definite with the ideasof promoting uni- 
formity. This phase,of the revision is perhaps more im- 


. . " E] ‘ 


* 
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portant than the, mere relocation of tests. Also, the addi. 
tion of numeroüs tests in the upper ranges of the scale 
affects very considerably the méntál ages above the level 
of 10 or 11 years. 


Effects of the revision on the mental ages secured. The, 


most important effect of the revision is to /educe the mental 
ages secured in the lower ranges of the scale, and to raise 
considerably the mental ages above 10 or 11 years. This 
difference also obtains, though to a somewhat smaller ex- 
tent, between the Stanford revision and those of Goddard 
and Kuhlmann. " " 

For example, of 104 adiit individuals testing by the Stan- 
ford revision between 12 and 14 years, and who were there- 
fore somewhat above the level of feeble-mindedness as that 
term is usually defined, 50 percent tested below^12 years by 
the Goddard revision. That the dull and border-line adults 
are so much more readily distinguished from the feeble- 
minded by the Stanford revision than by other Binet'series 
is dae as much to the addition of tests in the upper groups 
as to the relocation of existing tests. 4 

On the other hand, the Stanford revision causes young 
subjects to test lower than any other version of the Binet 
scale. At 5 or 6 years the mental ages secured by the Stan- 
ford revision average from 6 to 10 months lower than other 
revisions yield. 

The above differences are more significent than would at 
first appear. An error of 10 months in the mental age cf a 
5-year-old is as serious as an error of 20 months in the case 
of a 10-year-old. Stating the error in terms of the intelli- 
gence quotient makes it more evident. Thus, an error of 
10 months in the mental age of a 5-year-old means an error 
of mo 15 per cent in the intelligence quotient. A scale 
which tests this much too low would cause the child with a 
true intelligence quotient of 75 (which ordinarily means 
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feeble-mindedness or border dine intelligence) to test at 
90, or only a KEN S, 

serious consefjuences came from the too great 
egressi semen pe mW 
doo great difficuly at the upper end: — 

1. In young sifbjects the higher grades of mental de- 
ficiency were overlooked, because the scale caused such 
subjects to test only a little below normal. 

2. The proportion, of feeble-mindedness among adult 
subjects was greatly "overestimated, because subjects who 
were really of the 12- or 13- mental pI level could only 
cr mi ue d died Tru 

3. €onfusion sol caer AUAM 
growth of either feeble-minded or normal children. For 
example, by wersions Of the Binetescale an average 
5-year-old will show an intelligence quotient probably not 
far fi 110 or 115; at 9, an intelligence quotient of about 

* 100; at 1$, an intelligence quotient of about 85 or 90, 
By such a scale the true borderline case would test 
` approximatély as follows: — 
At age 5, 90 I Q (apparently not far below normal). 
At age 9, 75 I Q (border-line). 
At age 14, 65 I Q (moron deficiency). 

On the other hand, re-tests of children by the Stanford 
revision have been found to yield intelligence quotients 
almost identical With those secyred from two to four years 
earfier by the same tests. Those who graded feeble-minded 
in the first test grade fecble-minded in the second test; 
the dull remained dull, the average remained average, the 
superior rémained superior, and always in Stimmt 
the same degree.' . 

$ Sec “ Some Problems relating to the Detectiop of of Border-tine 
of Mental Deficiency,” by Lewis M. Terman and H. E. Knollin, in Journal 
ef Prycho- Asthemes, June, 1940. ` 
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^. Tt is unnecessary to emphasize further the importance of 

having an intelligence scale whieh i is equally accurate at all 
points. Absolute perfection i in this respect is not claimed 
for the Stanford revision, but it is believed to be at least 
free from the more serious errors of othér Binet arrange: 
ments. j 


> ` e CHAPTER V 


ANALYSIS OF 1000 INTELLIGENCE QUOTIENTS 


Aw extended account of the 1000 tests on which the 
Stanford revision is chiefly based has been presented in a 
separate monograph. This chapter will include only the 
briefest summary of some of fose results of the investiga- 
tion which contribute tọ the intelligent use of the revi- 
sion. 

The distribution of intelligence. The question as to the 
manner in which intelligence is distributed is one of great 
practical as well as theoretical importance. One of the most 
vital Questions which can be asked, by any nation of any 
age is the foflowing: * How high is the average level, of 


` intelligence among our people, and how frequent are the 


various grades of ability above and below the average? ” 
With the development of standardized tests we are ap- 
proaching, for the first time in history, a possible answer 
to this question. 

Most of the earlier Binet studies, however, have thrown 
little light on the distribution of intelligence because of 
thejr failure to avoid the influence of accidental selection 
in choosing subjects for testing. The method of securing 
subjects for the Stanférd revision makes our results on this 
point especially interesting.’ It is believed that the sub- 
jects used for this‘investigation were as nearly représenta- 
tive of average American-born ehildren as if is possible to 
secure. h Aem 

1 See p. 52 ff. for method used to avoid accidental selection of subjecta 
tor the Stanford investigation, * 

. 
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` The intelligenée quotients for these 1000 unselected chil- 
dren were calculated, and theis distribution was plotted 
for the ages separately. The distribution was found fairly 
symmetrical at each age from 5 to 14. At 15 the range is on 
either side of 90 as a median, and at 16 on’either side of 80: 
as a median, That the 15- and 16-year-olds test low is due 
to the fact that these children are left-over retardates and 
are below average in intelligence. 

The I Q's were then grouped in ranges of ten. In the 
middle group were thrown those from 96 to 105; the ascend- 


40-05 0615 10-85 80-95 96-105 106-115 — 110-125 120-135 136-148 
as Ll sas 2€ $5395 23.1% 9.0% 225 4569 


Fio. &. DISTRIBUTION OF I Q'S OF 905 UNSELECTED CHILDREN, 
5-14 YEARS OF AGE 


ing groups including in order the I Q's from 106 to 115, 
116 to 125, etc.; correspondingly with the descending 
groups. Figure 2 shows the distribution found by this 
grouping for the 905 children of ages 3 to 14 combined. 
The subjects above 14 are not included in this gurve be- 
cause they are left-overs and not representative of their ages. 
The distribution for the ages combined is seen to be re- 
markably symmetrical. The symmetry for the separate 
ages was hardly less marked, considering that only 80 to 
^39. children were tested at each age. In fact, the range, 
including the middle 50 per cent of I Q's, was found 
practically constont from 5 to 14 years. The tendency is 


» 
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for the middle 50 eim to fall (approximately) betweed 
93 and 108, 

: Three important Aiks arg justified by the above 
acts: — 

1, Since the frequency of the various grades of intelli- 
gence decreases ‘gradually and at no point abruptly on 
each side of the median, it is evident that there is no defi- 
nite dividing line between normality and feeble-minded- 
ness, or between nogmality and genius. Psychologically, 
the mientally defective child does not belong to a distinct 
type, for does the genius. Tlerg is nadine of demarcation 
between either of these mes and the so-called “ nor- 
mal * child. The number of mentally defective individuals 
in a population will depend upon the standard arbitrarily 
set up as to what @nstituteS mental deftciency. Similarly 
for genius. It is exactly as we should undertake to classify 
all pegple into the three groups: abnormally tall, normally 
tall, and abnermally short.! 

2. The common opinion that extreme deviations blow 
the median are more frequent than extreme deviations above 
the median seems to have no foundation in fact, Among 
unselected school children, at least, for every child of 
any given degree of deficiency there is another child as 
far above the average I Q as the former is below. We 
have shown elsewhere the serious consequences of neglect 
‘of this fact? — * * 

$. The fraditional view thet variability in mental traits 
becomes more markeg during adolescence is here contra- 
dicted, as far as intelligence is concerned, for the distribu- 
tion of I Q'seis prgctically the same at each age from 5 to 
14. For example, 6-year-olds differ from one another fully 


© 


as much as do 14-year-olds. Fill 


! Seo Chapter VI for discomion ofthe signicance of various I Q'a- 
* See p. 12 f. L 
LJ 


68 THE MEASUREMENT OF INTELLIGENCE E 


" The validity of the intelligence quotient. The facts | 
presented above argue strongly for the validity of the I Q 
as an expression of a child’s intelligence status. This fol- | 
lows necessarily from the similar nature of the distributions 
at the various ages. The inference is that a child's I Q, 
as measured by this scale, remains relatively constant. 
Re-tests of the same children at intervals of two to five 
years support the inference. Children of superior intelli- 
gence do not seem to deteriorate as they get older, nor dull 
children to develop average intelligence. Knowing a child's 
IQ, we can predict with a fair degree of accuracy the tourse 
of his later development. ' 

The mental age of a subject is meaningless if consitlered 
apart from chronological age. It is only the ratio of retarda- 
tion or acceleration to chronological age (that is, the I Q) 
which has significance. 

«It follows also that if the I Q is a valid expression ọfin- 
telligence, as it seems to be, then the Binet-Simon “ age- ^ 
gratie method " becomes transformed automatically into a 
" point-scale method," if one wants to use it that way. 
As such it is superior to any other point scale that hàs 
been proposed, because it includes a larger number of 
tests and its points have definite meaning.! 

Sex differences. The question as to the relative intelli- 
gence of the sexes is one of perennial interest and great social 
importance. The ancient hypothesis, the one which dates 
from the time when only men concerned themselves with 
scientifie hypotheses, took for granted the superiority of 
the male. With the development of individual psychology, 
however, it was soon found that as far as the evidence of 
mental tests can be trusted the average intelligence of 
comen and girls is as high as that of men and boys. 

1 For discussion of “the supposed advantages of the “point-scale 
method,” see Yerkes and Bridges: A New Point Scale for Measuring 
Mental Ability. (Warwick and York, 1915.) 
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If we accept this result we gre then corffronted with the” 
difficult problem of findingtan explanation for the fact that 
so few of those who have acquired eminence ip the various 
intellectual fields have been women. Twoexplanations have 
been proposed: (€) That women become eminent less often 
than men simply for lack of opportunity and stimulus; 
and (2) that while the average intelligence of the sexes is the 
same, extreme variations may be more common in males. 


12 1 
Be 1.00 99 101 1,00 98 1.03 96 ELi 0 100 
Gite 104 10 108 102 102 108 101 99 n 0 


Fo. 8. MEDIAN I Q OF 457 BOYS (UNBROKEN LINE) AND 
448 GIRLS (DOTTED LINE) FOR THE AGES 5-14 YEARS 


It is pointed out that not only are there more eminent men 
than eminent wonlerf, but that statistics also show a pre- 
ponderanceeof males in institutions for the mentally de- 
fective. Accordingly it js often said that women are grouped 
closely about the average, while men show a wider Pane of 
distributiof. © . 

Many hundreds of articles and books of» popular or 
quasi-scientifie nature have been written on one 
or another of this question of sex difference in intelligence; 
but all such theoretical discussions taken together are worth 
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less than the results of one,good experiment. Let us 
what our 1000 I Q’s have to offyr toward a solution of 
problem. - 

1. When the I Q's of the boys and girls were treal 
separately there was found a small bu? fairly coi 
superiority of the girls up to the age of 18 years. At 14, 
however, the curve for the girls dropped below that for - 
boys. This is shown in Figure 3. it 

The supplementary data, including the teachers’ esti- - 
mates of intelligence on a scale of five, the teachers’ judge 
ments in regard te:the quality of the school work, and rec- 
ords showing the age-grade distribution of the sexes, were 
al! sifted for evidence as*to the geauineness of the apparent 
superiority of the girls age for age. The results of all these 
lines of inquiry^support the tests in suggesting that the 
superiority of the girls is probably real even up to and in- 
cluding age 14, the apparent superiority of the hoys at 
this age being fully dccounted for by the more frequent" 
elimination of 14-year-old girls from the grades by promo- | 
tion to the high school.! j3 t 

2, However, the superiority of girls over boys is so slight — 
(amounting at most ages to only 2 to 3 points in terms - 
of I Q) that for practical purposes it would seem negligi- 
ble. This offers no support to the opinion expressed by 
Yerkes and Bridges that "at certain ages serious injus- 
tice will be done individuals by evaluating their scorés 
in the light of norms which do not take account of sex 
differences." x 

8. Apart from the small superiority of girls, the dis- 
tribution of intelligence in the two sexes ic not different. 
The supposed wider variation of boys is not found. Girls 

778b not group themselves about the median more closely 

1 It will be remembered that this series of tests did not follow up aad 
test those who had bsen promoted to high school. 
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than do boys. The range of I Q including the middle fifty * 


per cent is approximately tHe same for tha two sexes,' 
4. When the results for the indiyidual tesjs were ex- et 


differences as to tig per cent of boys and girls passing. In 
a few cases, however, the difference was rather marked. 
The boys were decidedly better in arithmetical reason- 
ing, giving differences between a president and a king, solv- 
ing the form board, making change, reversing hands of 
clock, finding similarities, and solving the " induction test.” 


The girls were superior in designs from memory, 
resthetic comparison, comparipg from memory, an- 
swering* the “comprehengion questions,” repeating digits 
and sentences tying a bow finding rhymes, 


and 
Accordingly, our dita, w! for the most part agree 
with the results of others, justify the conclusion that the 
intelMgonce of girls, at least up to 14 years, does not differ 
‘materially front that of boys either ah regards the a 
level or the range of distribution. It may still be 
that the mental development of boys beyond the age of 


of girls, but as a matter of fact this opinion receives lit- 
tle support from such tests as have been made on men 


may be due to whdllg extraneous factors, the most impor- 
tant*of whieh are the following: (1) The occupations in 


Women's career hag been largely that of home-making, 
1! Bor on eeiendv sinsiery M etu Vote en a billy a ione 
sexes see the article by Leta S. Hollingworth, in Tas American Journal 
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an occupation ‘in which eminence, in the strict sense of 
the word, is impossible. (2) Even of the small number of 
women whe embark upon a professional career, a majority 
marry and thereafter devote a fairly large proportion of 
their energy to bearing and rearing children. (3) Both the 
training given to girls and the general atmosphere in which 
they grow up are unfavorable to the inculcation of the pro- 
fessional point of view, and as a result women are not spurred 
on by deep-seated motives to constant and strenuous in- 
tellectual endeavor as men are. (4) It is also possible that 
the emotional traits of wðmen are such as to favor the 
development of the sentiments at the expense of. innate 
intellectual endowment? " 

Intelligence of the different social classes.» Of the 1000 
children, 492 were classified by their"teachers according to 
social class into the following five groups: very inferior, in- 
ferior, average, superior, and very superior. A comparative 


study was then made of the distribution of I Q's for these 


erent groups.! 
The data may be summarized as follows: — 


1, The median I Q for children of the superior social class is 
about 7 points above, and that of the inferior social class about 
7 points below, the median I Q of the average social group. This 
means that by the age of 14 inferior class children are about one 
year below, and superior class children one year above, the median 
mental age for all classes taken together. , 

2. That the children of the superior social classes make a better 
showing in the tests is probably due, for the most part, to a su- 
periority in original endowment. This "onclusion is supported by 
five supplementary lines of evidence: (a) the teachers’ rankings 
of the children according to intelligence; (b) the age-grade pro- 
gress of the children; (c) the quality of the school ee (d) the 


m „comparison of older and younger children as regards the influence 


1 The results of this comparison have been set forth in detail in the 
monograph of source material and some of the conclusions have been se& 
forth on p. 115 ff. ofthe present volume. ° 
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of social environment; and (e) the study of individual cases of ^ 
bright and dull children in thg saihe family, 

3. In order to facilitateecomparison, it is advisable to express 
the intelligence of children of all social clitsses in terms of the same 
objective scale of intelligence. This scale should be based on the 
median for all classfs taken together. 

4. As regards theif responses to individual tests, our children 
of a given social class were not distinguishable from children of the 
same intelligence in any other social class. 


The relation of the I Q to the quality of the child's 
school Work. The school work of 504 children was graded 
by the teachers on a scale ofgfive grades: very inferior, 
inferior, average, superior, and véry superior. When this 
groupirr was compared with thatemade on the basis of 
I Q, fairly clase agreement was found. However, in about 
one case out of ten there was father serious disagreement; 
a child, for example, would be rated as doing average 
school work when his I Q would Place him in the very 
‘inferior intelligence group. 

When the data were searched for explanations of suc 
‘disagreements it was found that most of them were plainly 
due to the failure of teachers to take into account the age 
of the child when grading the quality of his school work.! 
When allowance was made for this tendericy there were no 
disagreements which justified any serious suspicion as to 
the accuracy of the intelligence scale. Minor disagree- 
ments may, of coufsey be disregarded, since the quality of 
school work depends ii in part on other factors than intelli- 
gence, such as industry, health, regularity of attendance, 
quality of instruction, etc. 

The relation, between I Q and grade progress. This 
comparison, which was made for the entire 1000 children, 
showed a fairly high correlation, bit also some astonishing - 
disagreements. Nine-year intelligence was found all the 

See p. 24 ff. ^ 
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way from grade 1 to grade 7, inclusive; 10-year intelligence 
all the way from,grade 2 to građe 7; and 12-year intelligence 
all the way from grade 8 to grade 8. Plainly the school’s 
efforts at grading fail to give homogeneous groups of chil- 
dren as regards mental ability. On thé whole, the grade 
location of the children did not fit their mental ages much 
better than it did their chronological ages. 

When the data were examined, it was found that prac- 
tically every child whose grade failed to correspond fairly 
closely with his mental age was either exceptionally bright 
or exceptionally dull. Thase who tested between 96 and 
105 I Q were never seriously misplaced in school. The 
very dull children, however, were usually located fríóm one 
to three grades above where they belonged by mental age, 
and the duller the child the more serious, as a rule, was the 
misplacement. On the other hand, the very bright children 
were nearly always located from one to three grades below 
where they belonged by mental age, and the brighter the” 
child the more serious the school's mistake. (The child of 
10-year mental age in the second grade, for example, is 
almost certain to be about 7 or 8 years old; the child of 10- 
year intelligence in the sixth grade is almost certain to be 
13 to 15 years of age. 

All this is due to one fact, and one alone: the school tends 
to promote children by age rather than ability. The bright 
children are held back, while the dull chiidren are promoted 
beyond their mental ability. The retardation. problein is 
exactly the reverse of what we have thought it to be. It 
is the bright children who are retarded, and the dull chil- 
dren avho are accelerated. 9 

The remedy is to be sought in differentiated courses 

"special classes) for both kinds of mentally exceptional 
children, Just a$"many special classes are needed for su- 
nerior children ag for the inferior, The social consequences 
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of suitable educational advantages for children of superior* 
ability would no doubt bt rently exceed anything that could 
possibly result from thé special instruction of dullards and 
border-line cases.! 

» Special study ef the I Q's between 70 and 79 revealed the 
fact that a child ‘of this grade of intelligence never does 
satisfactory work in the grade where he belongs by chrono- 
logical age. By the time he has attended school four or five 
years, such a child i is qusually found doing “ very inferior” 
to “ average " work ina grade from two to four years 
below his age. 

On the other hand, the child vffüh an IQ of 120 or above 
is almest never found below the gande for his chronological 
age, and ^ aep he is one or two grades above, Wher- 
ever loca! his werk is always "superior" or “ very 
superior," and the evidence suggests strongly that it 
would probably remain so even if ain, promotions were 
granted. . 

Cordis between T Q xd Be tuti estimates"of 
the children’s intelligence. By the Pearson formula the 
correlation found between the I Q's and the teachers’ rank- 
ings on a scale of five was .48. This is about what others 
have found, and is both high enough dnd low enough to 
be significant. That it is moderately high in so far cor- 
roborates the tests. That it is not higher means that either 
the teachers or the.tests have made a good many mis- 
takes. 

When the data were, searched for evidence on this point, 
it was found, as we have shown in Chapter II, that the fault 
was plainly op the part of the teachers. The serious mis- 
takes were nearly all made with children whp were either 
over age or under age for their Ẹrade, mostly the formtr. 

1 See Chapter VI for further discussion of the school progress possible to 
children of various I Q's. + EL 
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'In estimating ch‘Idren’s intelligence, just as in grading their 
school success, the teachers often failed to take account of 
the age factor. For example, the child whose mental age 
was, say, two years below normal, and who was enrolled in 
a class with children about two years yourger than himself, 
was often graded “ average " in intelligence. 

The tendency of teachers is to estimate a child's intelli- 
gence according to the quality of his school work in the 
grade where he happens to be located. This results in over- 
estimating the intelligence of older, retarded children, 
and underestimating the injelligence of the younger, ad- 
vanced children. The disagreements between the tests and 
the teachers’ estimates are thus found, when analysed, to 
confirm the validity of the test method rather than to 
bring it under suspicion. ) 

The validity of the individual M "The validity of 
each test was checked up by measuring it against the zcale 
as a whole in the manüer described on p. 55., For example, 
if-10-year-old children having 11-year intelligence succeed 
with a given test decidedly better than 10-year-old chil- 
dren who have 9-year intelligence, then either this test 
must be accepted as valid or the scale as a whole must be 
rejected. Since we know, however, that the scale as a 
whole has at least a reasonably high degree of reliability, 
this method becomes a sure and ee means of judging the 
worth of a test. 

When the tests were tried out in this Hs it was found ‘hat 
some of those which have been most criticized have in real- 
ity a high correlation with intelligence. Among these are 
namivg the days of the week, giving the value of stamps, 
counting thirteen pennies, giving differences between presi- 
dent and king, finding rliymes, giving age, distinguishing 
right and left, and interpretation of pictures. Others hav- 
ing a high reliability are the vocabulary tests, arithmetical 
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reasoning, giving differences, copying a djamond, giving * 
date, repeating digits in reverse order, intérpretation of 
fables, the dissected seiftence test, naming sixty words, 
finding omissions in pictures, and recognizing absurdities. 

Among the somewhat less satisfactory tests are the fol- 
lowing: repeating dfgits (direct order), naming coins, dis- 
tinguishing forenoon and afternoon, defining in terms of 
use, drawing designs from memory, and esthetic compari- 
son. Binet's “line suggestion " test correlated so little 
with intelligence that it had to be thrown out. The same 
was also&rue of two of the new fests whigh we had added 
to the series for try-out, e 

Testseshowing a medium éSrrelajion with the scale as 
a whole include arranging weights, executing three com- 
missions, naming cologs, giving*number of fingers, describ- 
ing pietures, naming the months, making change, giving 
superior definitions, finding similarities, reading for mem- 
cries, reversingghands of clock, defining abstract words, 
problems of fact, bow-knot, induction test, and compro= 
hension questions, 

A test which makes a good showing on this criterion of 
agreement with the scale as a whole becomes immune to 
theoretical criticisms, Whatever it apptars to be from 
mere inspection, it is a real measure of intelligence. Hence- 
forth it stands or falls with the scale as a whole. 

The reader will understand, of course, that no singlo 
test used alone will déterfnine accurately the general level 
of intelligence. A great many tests are required; and for 
two reasons: (1) because intelligence has many aspects; 
and (2) in arde to overcome the accidental influences of 
training or environment. If many tests are used no one of 
them need show more than a modtrately high correlation 
with the scale as a whole, As stated by Binet, “ Let the 
tests be rough, if there age only enough of them.” 
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CHAPTER VI 


THE SIGNIFICANCE OF VARIOUS INTELLIGENCE 
QUOTIENTS 


Frequency of different degrees of intelligence. Before 
we can interpretsthe results of an examination it is neces- 
sary to know how frequently,.an I Q of the size found occurs 
among unselected children. Ou? tests of 1000 unselected 
children enable us to answer this question with some degree 
of definiteness. "A. study of these 1000 I Q's shows the fol- 
lowing significant facts: — 

The lowest 1 wae to 70 or below, the highest 1% reach 180 or r above, 
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Or, to put some of the above facts in another form: — 


"The child reaching 110 is equaled or ‘excelled by 20 out of 100 
"E" " "(about)]l* “ ayy «ee 
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Conversely, we may say regarding the subriorthals that: — 
"The child testing at (about) ok is equaled or excelled by 80 out of 100 
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Classification 


telligence, genius, etc.? When we use these teris two facts 
must be borne iif mind: (1) That the boundary lines bes 
cween such group? are absolutely 

definition only; and (2) that the individuals comprising one 
of the groups do not make up a homogeneous type. 


give thém as much definitenesg ns On the basis 
of the tests we have made, cases of all 
grades €f intelligence, the»! suggestions are offered 
for the classijcation of intelligence quotients: — 

IQ * umm 
Above 140 “Near” genius or genius. 

e Joy cipis AME á 
LE e Superior telligence. — « 

^ V eel © ey er tm bos 

70- 80 , sometimes classifiable as dull- 

ness, often as 
Below 70 . . . . Definite 


Of the feeble-minded, those between 40 and 70 I Qin- 
clude most of the morons (high, middle, and low), those — 
between 20 or 25 and 50 are ordinarily to be classed as 
ithbeciles, and thote below 20 or 25 as idiots, According 
to tits classification the ddult idiot would range up to about 
8-year intelligence as the limit, the adult imbecile would have 
a mental level between 3 and 7 years, and the adult moron 
would range fuom about 7-year to 11-year intelligence. 

It should be added, however, that the of 
I Q's for the various sub-grades *of ts . 
not very secure, for the reason that the*exact curves of a 
mental growth have not been worked out for such grades. 
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" As far as the public schools are concerned this does not! 
greatly matter, as they never earoll idiots and very rarely 
even the high-grade imbecile. School defectives are prac- 
tically all of the moron and border-line grades, and these 
it is important teachers should be able to recognize. The 
following discussions and illustrative cases will perhaps 
give a fairly definite idea of the significance of various grades 
of intelligence. 

Feeble-mindedness (rarely above 75 I Q.) There are 
innumerable grades of mental deficiency ranging from 
somewhat below gverage intelligence to profound* idiocy, 
In the literal sense every*individual below the average is 
more or less mentally gweak or feeble. Only a relatively 
small proportion of these, however, are technically known 
as feeble-minded. It is theréfore necessary to set forth the 
criterion as to what constitutes feeble-mindedness in the 
commonly accepted sense of that word. 

The definition in mrost general use is the,one intel by 
the Royal College of Physicians and Surgeons of London, 
and adopted by the English Royal Commissión on Mental 
Deficiency. It is substantially as follows: — 

A feeble-minded person is one who is incapable, because 
of mental defect existing from birth or from an early age, 
(a) of competing on equal terms with his normal fellows; or 
(b) of managing himself or his affairs with ordinary prudence. 

Two things are to be noted in regard to this definition: — 
In the first place, it is stated if terms of sqcial and in- 
dustrial efficiency. Such efficiency, however, depends not 
merely on the degree of intelligence, but also on emotional, 
morel, physical, and social traits as well., This explains 
vir some individuals pus IQ Panic io below 75 can 


^ Then dipl to be given are not compete and ae died 
to aid the of 
merely examiner in understanding the significance of intelligence 


9 


: "» 
LJ . 
INTELLIGENCE QUOTIENT SIGNIFICANCE 
hardly be classed as feeble-mingled in the qrdinary sense of * 
the term, while others,wifh I Q a littleeabove 75 could 


E 


lax interpretation of the term “ ordinary prudence,” eto. 
The" popular standard is so low that hundreds of thou- 
sands of high4yrade defectives escapè identification as such. 
Moreover, there are many grades of severity in social amd 
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i Examples of feeble-minded school children 
F.C. Boy, age 8-6; mental age 429; T Q approximately 50. From 
a very superior home. Has had the best medical care and other 
attention, Attended a private kindergarten until rejected because 
^ he required so much of the teacher's time and appeared uneducable, 
Will probably develop to about the 6- or’7-year mental level, 
High grade imbecile. Has since been committed to a state insti- 
tution. Cases as low as F.C. very rarely get into the public schools. 


R. W. Boy, age 13-10; mental age 7-6; I Q approximately 55. 
Home excellent. Is pubescent. Because: of age and maturity has 
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Fia. 4. DIAMOND DRAWN BY R. W., AGE 15-10; MENTAL AGE 7-6 


been promoted to the third grade, though he can hardly do the 
work of the second. Has attended school more than six years. 
Will probably never develop much if any beyond 8 years, and will 
never be self-supporting. Low-grade moron. i 


M.S. Girl, age 7-6; mental age 4-6; I Q 60. Father a gardener, 
home conditions and medical attention fair. Has twice attempted 
first grade, but without learning to read more than a few words. 
In each case teacher requested parents to withdraw her. “Takes” 
things. Is considered “foolish” by the other children. Will prob- 
ably never develop beyond & mental level of 8 years. 


R. M. Boy, age 15; mental age 9; I Q 60. Decidedly superior 
home environment and care. After attending school eight years 
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is in fifth grade, though he cannot do the work of the fourth grade. * 
Parents unable to teach him to relpect - Boys torment 
him and make his life mis@rable. At middle-moron level and has 
probably about reached the limit of his tlevelopment. Has since 
been committed tog state institution, ^ 


LJ 
Fro. 5. WRITING FROM DICTATION. R. M, AGE 15; MENTAL AGE $ 
. 

S. M. Girl, age 19-2; mental aff-20; I Q abprozimately 65 (not 
counting age beyond 16). Fro superior family. Has attended 
public and private schools twelve year#und has been promoted to 
seventh gradepwhere she cannot do the work. Appears docile and 
childlike, but is subject to spells of disobedience’and stubbornness. 
Did not walk until 4 years old, Plays with young children, Sus- 
ceptible, to attention from men and has to be constantly guarded. 
Writing excellent, knows the number combinations, but missed all 
the absurdities and has the vocabulary of an average 10-year-old, 
The type from which prostitutes often come. xi 


Spanish. Family comfortable and home care average. Has at- 
tended school eight years and is unable to db fourth-grade work 
satisfactorily. Health excellent and attendance regular, Reads in 
fourth reader without expression and with little comprehension of 
what is read. Fair skill in number combinations, Writing and 
drawing very poor. Cana} use a ruler. Has no conception of an 
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LJ 
R. H. is described as high-tempered, irritable, lacking in phys- 
cal activity, clumsy, and unsteady. Plays little. Just “ 
around.” Indifferent to praise or blame, has little sense of duty, 
plays underhand tricks. Is slow, absgnt-minded, easily confused, 
in thought, never shows appreciation or interest. So apathetic 
that he does not hear commands. Voice droning. Speech poor in 


colloquial expressions. + 
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Three years later, at age of 17, was in a special class attempting 
sixth-grade work. Reported as doing “absolutely nothing” in that 
grade. Still sullen, indifferent, and slow in grasping directions, and 
lacking in play interests. “No apperception of anything, but has 
mastered such mechanical things as reading (calling the words) 
and the fundamentals in arithmetic." 

In school work, moral traits, and out-of-school behavior R. H. 
shows himself to be a typical case of moron deficiency. 


I. M. Girl, age 14-2; mental age 9; I Q approximately 65. Father 
a laborer. Does unsatisfactory work in fourth grade. Plays with 
little girls. A menace to the morals 
a of the school because of her sex in- 
“teterests and lack of self-restraint. 
ther good-looking if 6ne does 
not hunt for appearances of intel- 
digence. Mental reiictions intoler- 
ably slow: Will develop but little 
further and will always pass as 
feeble-minded in any but the very 
lowest social environment. 


G. i Boy, age 10; mental age 
Fio. 0. BALL AND FIELD Test. 6-4; I Q 65. Father Spanish, 
L M, AGE 14-2; MENTAL AGE 9 mother English. Family poor but 

fairly respectable. Brothers and 
sisters all retarded. In high first grade. Work all very poor except 
writing, drawing, and hand work, in all of which he excels. Is quiet 


and inactive, lacks self-confidence, and plays little. Mentally _ 


slow, inert, “thick,” and inattentive. Health fair. 

Three years later G. V. was in the Idw third grade and still 
doing extremely poor work in everything except manual training, 
drawing, and writing. Is not likely ever to go beyond the fourth 
or fifth grade however long he remains in school. 


V. J. Girl, age 11-6; mental age 8; I Q 70. Has been tested 
three times ir the last five years, always with approximately | the 
same result in terms of I Q. Home fair to inferior. Has been in à 
special class two years and in school altogether nearly six years 
Is barely able to do third-grade work. .Her feeble-mindedness is 


G 


INTELLIGENCE QUOTIENT SIGNIFICANCE 85 


recognized by teachers and by other pupils. elongs at about " 
middle-moron to high-moron level." ^ 
. 


A.W. Boy, age 9-4; mental age 7; I Q 75. A year and a half ago 
he tested at 6-2. From superior family, brothers of very superior 
intelligence. In schóol three 


years and has made abouta 
grade andahalf. Has higher 
I Q than V. J. described 
above, but his deficiency is 
fully as evident. Is gener- 


ally recognized as mentally 

defectivé. Siyly abstracted * oe 

one of the pennies used in ae j 

the teste and slipped it in- ẹ Fu. DIAMOND DRAWN BY A. W. 
to his pocket. Has caused * 

much trouble «t school by punctyring bicycle tires. High-grade 
moron. e t 

A. C. Boy, age 12; mental age 8-5; I Q 70. From Portuguese 

famil of ten children. Has a feeble-minded brother. Parents in 

«comfortable circumstances and respectable. A. C. has attended 
school regularly ince he was 6 years old. ‘Trying unsuccessfully to. 

. do the work ofthe fourth grade. Reads poorly in the third reader. 
Hesitates, repeats, miscalls words, and never gets the thought. 
Writes about like a first-grade pupil. Cannot solve such simple 
problems as “How many marbles can you buy for ten cents if one 
marble costs five cents?” even when he has marbles and money in 
his hands. Described by teacher as “mentally slow and inert, in- 
attentive, easily distracted, memory poor, ideas vague and often 
absurd, does not appreciate stories, slow at comprehending com- 
fhands.” Is also deScribed as “unruly, boisterous, disobedient, 
stubborn, and lacking sensé of propriety. Tattles.” 

Three years later, at age of 15, was in a special class and was 
little if any improved. Hehad, however, learned the mechanics of 
reading and had mastered the number combinations. Deficiencies 
described as “of wide range.” Conduct, however, had improved. 
Was “working hard th get on.” 

‘A. C. must be considered definitelyefecble-minded. E 


H. S. Boy, age 11; mental age 8-3; I Q approximately 75. At 8 
years tested at 6. Parefts highly educated, father a scholar. 
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' Brother and sister of very superior intelligence. Started to school 

at 7, but was withdrawn because oflack of progress. Started again 

at 8 and is now doing poor work in the'second grade. Weakly and 

nervous. Painfully aware of his inability to learn. During the test 

keeps saying, “I tried anyway,” “It’s all I can do if I try my best, 

ain’t it?” etc. Regarded defective by other children. Will prob- 

ably never be able to do work beyond the fourth or fifth grade and ` 

is not likely to develop above the 11-year level, if as high. 
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Fra. 6, DRAWING DESIGNS FROM MEMORY. H. S., AGE 11; 
MENTAL AGE 8-8 


I. S. Boy, age 9-6; mental age 7; I Q 75. German parentage. 
Btarted to school at 6. Now in low second grade and unable to do 
the work. Health good, Inattentive, mentally slow and inert, 
easily distracted, speech is monotone. Equally poor in reading, 
writing, and numbers. I. S. is described as quiet, sullen, indifferent, 
lazy, and stubborn. Plays little, 

Three years later^had advanced from low second to low fourth 
grade, but was as poor as ever in his school work. “Miscalls the 
simplest words." Moral traits unsatisfactory. May reach sixth or 
seventh grade if he remains in school long enough. 

T. S. learned to walk at 2 years and total at 3. ý 

The above are cases of such marked deficiency that there 
could be no disagreement among competent judges in 
classifying them in the group of “feeble:minded.” All 
are definitely institutional cases. It is a matter of record, 
hówever, that one of thé cases, H. S., was diagnosed by a 
physician (without test) as "backward but not a defec- 
tive," and with the added encouragement that “ the back 
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wardness will be outgrown.” Of course dhe reverse is the! 
case; the deficiency is pecOming more ant? more apparent 
as the boy approaches the age where more is,expected of 
him. 

In at least threg of the above cases (S. M., T. S., and 
I. M.) the teachers had not identified the backwardness 
as feeble-mindedness. Not far from 2 children out of 100, 
or 20 out of 1000, in the average public school are as defec- 
tive as some of those,just described. Teachers get so ac- 
customed to seeing a few of them in every group of 200 or 
900 pupils that they are likely to regard them as merely 
dull, — “ dreadfully dull,” of@6urse, — but not defective. 

Children like these, for*their owregood and that of other 
pupils, shotld be kept out of the regular classes. They will 
rarely be equal to théwork of the fifth grade, however long 
they attend school. They will make a little progress in a 
well-fnanaged special class, but with the approach of adoles- 

“cence, at lates®, the State should take them into custodial 
care for its own protection. . 

Border-line cases (usually between 70 and 80 I Q). 
The border-line cases are those which fall near the bound- 
ary between that grade of mental deficiency which will be 
generally recognized as such and the higher group usually 
classed as normal but dull. They are the doubtful cases, the 
ones we are always trying (rarely with success) to restore 
tô normality. xd Y 

It" must be emphasized, however, that this doubtful 
group is not marked off by definite I Q limits. Some chil- 
dren with I Q as high as 75 or even 80 will have to be 
classified as feeble-minded; some as low as 70 I Q may be 
so well endowed in other mental traits that they may 
manage as adults to get along fairly well in a simple en- 
vironment. The ability to compete with one's fellows in 
the social and industrial world does not depend upon in- 
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telligence alone), Such factors as moral traits, industry, 
environment to be encountered, personal appearance, and 
influential relatives arc also involved. Two children classi- 
fied above as feeble-minded had an I Q as high as 75. In 
these cases the emotional, moral, or physical qualities were 
so defective as to render a normal social life out of the ques- 
tion. This is occasionally true even with an I Q as high as 
80. Some of the border-line cases, with even less intelli- 
gence, may be so well endowed in other mental traits that 
they are capable of becoming dependable unskilled laborers, 
and of supporting: a family after a fashion. 


Examples of border-line deficiency o 

S. F. Girl, age 17; mental age 11-6; I Q approximately 72 (dis- 

. regarding age above 16 years). Father intelligent; mother probably 

i high-grade défective. Lives in a good 

home with aunt, who is a woman of 

good sense and skillful in her mahage~ 

A ment of the girl. S,F. has attended 

excellent schools for eleven years and 

has recently been promoted to the 

seventh grade. The teacher admits, 

however, that she cannot do the work 

of that grade, but says, “I haven't 

the heart to let her fail in the sixth 

grade for the third time." Shestudies 

very hard and says she wants to be- 

come a teacher! At the time the test 

Fr. 9. BALL AND FIELD TEST, Was made shi was actually studying 

S. E, AGE 17; MENTAL AGE 11-6 her books from two ta three hours 

daily at home. The aunt, who is 

very intelligent, had never thought of this girl as feeble-minded, 

and had suffered much concern and humiliation because of her 

inability to teach her to conduct herself properly toward men and 
not to appropriate other people’s property. 

$. F. is ordinarily docile,’but is subject to fits of anger and ob- 

stinacy. She finally determined to leave her home, threatening to 

take up with a man unless allowed to work elsewhere. Since then 

she has been tried cut in several families, but after a little while in 
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a place she flies into a rage and leaves. She is a fairly capable’ 
houseworker when she tries. e — * » 

This young woman is 4ecble-minded and should be classed as 
such. She is listed here with the bordet-line cases simply for the 
reason that she belongs to a group whose mental deficiency is 
almost never recognized without the aid of a psychological test. 
Probably no physician could be found who would diagnose the case, 
on the basis of a medical examination alone, as one of feeble- 
mindedness. 


F. H. Boy, age 16-6; mental age 11-5; I Q approximately 72 
(disregarding age above 16 years). Tested for three successive years 
without change of more than four points in IR. Father a laborer, 
dull, subject to fits of rage, and the boy.‘ Mother not far from 
bordergline. F. H. has always d the best of school advantages 
and has been promoted to the seventh grade. Is really about equal 
to fifth-grade work. Fairly rapid and accurate in number com- 
binations, but cannot @olve arithmetical problems which require 
any reasoning. Reads with reasonable fluency, but with little un- 
dersjanding. Appears exceedingly good-natured, but was once 
suspended from school for hurling brick at a fellow pupil. Played 
a “joke” on anSther pupil by fastening a dangerous, sharp-pointed, 
steel paper-fiJe in the pupil’s seat for him to sit down on. He is 
cruel, stubborn, and plays truant, but is fairly industrious when 
he gets a job as errand or delivery boy. Discharged once for taking 
money. 

F. H. is generally called * queer," but is not ordinarily thought 
of as fecble-minded. His deficiency is real, however, and it is alto- 
gether doubtful whether he will be able to make a living and to 
keep out of trouble, though he is now (at age 20) employed as mes- 

*senger boy for the Western Union at $30 per month. This is con- 
siderably less than pitk-dnd-shovel men get in the community 
where he lives. Delinquents and criminals often belong to this level 
of intelligence. ° 


W. C. Boyeage 16-8; mental age 12; I Q 75 (disregarding age 
above 16 years). Father a college professor. All the other children 
in the family of unusually superior injelligence. When tested (four 
years ago) was trying to do seventh-grade work, but with little 
success. Wanted to leave school and learn farming, but father 
insisted on his getting the usual grammar- hool and high-school 
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'education. Made $25 one summer by raising vegetables on a vacant 
lot. In the four years since the testswas made he has managed to 
get into high school. Teachers say that iti spite of his best efforts he 
learns next tomothing, and they regard him as hopelessly dull. Is 
docile, lacks all aggressiveness, looks stupid, and has head circum- 
ference an inch below normal. ceto 

Here is a most pitiful case of the overstimulated backward child 
in a superior family. Instead of nagging at the boy and urging 
him on to attempt things which are impossible to his inferior intel- 
ligence, his parents should take him out of school and put him at 
some kind of work which he could do. M the boy had been the 
son of a common laborer he would probably have left school early 
and have become a dependable and contented laborer. Tü a very 
simple environment he would prapably not be considered defective. 


C. P. Boy, age 10-2; mextal age 7-11; I Q 78. Portuguese boy, 
son of a skilled laborer. One of eleven children, most of whom have 
about this same grade of intellifence. Hag attended school regu- 
larly for four years. Is in the third grade, but cannot do the work. 
Except for extreme stubbornness his social development is fairly 


normal. Capable in plays and games, but is regarded as impossible , 


in his school work. Like his brother, M. P., the fiext case to be 
described, he will doubtless become a fairly reliable laborer at un- 
skill 2d work and will not be regarded, in his rather simple environ- 
ment, as a defective. From the psychological point of view, how- 
ever, his deficiency is real. He will probably never develop beyond 
the 11- or 12-year level or be able to do satisfactory school work 
beyond the fifth or sixth grade. 


"20 The AUC. hokey 


Fic. 10. WRITING FROM DICTATION. C. P, AGE 10-2; 
MENTAL AGE 7-11 


M.b. Boy, age 14; mental age 10-8; I Q 77. Has been tested four 
successive years, I Q being always between 75 and 80. Brother to 
C. P. above. In school nearly eight years and has been promoted 
to the fifth grade. At 16 was doing poor work in the sixth grade. 
Good school advantages, as the father has tried conscientiously te 
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give his children “a good education.” Perfectly normal in appear- ^ 
ance and in play activities and is liked by o children. Seems 
to be thoroughly dependable both in school ‘and in his outside 
work. Will probably become an excellerft laborer and will pass as 
perfectly normal, otwithstanding a grade of intelligence which 
will not develop aboye 11 or 12 years. 


What shall we say of cases like the last two which test 
at high-grade moronity or at borderline, but are well 
enough endowed in moral and 
personal traits to pass as normal 
in an fincomplicated social ey- 
vironment? According to the 
classic! definition of *feeble- 
mindedness, such individuals 
cannot be considered defectives. 
Hardly any one would think of 
ther sas institutional cases. 
Among laboring men and ser- 
vant girls there are thousands 
like them. They are the world’s Don hue vu EC EU. 
“hewers of wood and drawers 
of water." And yet, as far as intelligence is concerned, the 
tests have told the truth. These boys ‘are uneducable be- 
yond the merest rudiments of training. No amount of 
school instruction will ever make them intelligent voters 
“or capable citizeris in the true sense of the word. Judged 
psychologically they cannot be considered normal. 

It is interesting to note that M. P. and C. P. represent 
the level of intelligence which is very, very common among 
Spanish-Indian and Mexican families of the Southwest and 
also among negrdes. Their dullness seems to be racial, 
or at least inherent in the family stocks from which they 
come. The fact that one meets this type with such extra- 
ordinary frequency among Indians, Mexicans, and negroes 
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` suggests quite forcibly that the whole question of racial 
differences in tantal traits’will have to be taken up anew 
and by experimental methods. The writer predicts that 
when this i8 done there will be discovered enormously sig- 
nificant racial differences in general intelligence, differ- 
ences which cannot be wiped out by any scheme of mental 
culture. 

Children of this group should be segregated in special 
classes and be given instruction which is concrete and prac- 
tical, They cannot master abstractions, but they caa often 
be made efficient workers, able to look out for themselves. 
There is no possibility at present of convincing society 
that they should not be allowed to reproduce, aRhough 
from a eugenic point of view they constitute a grave prob- 
lem because of their unusually prolifig breeding. 

Dull normals-(I Q usually 80 to 90). In this group are 
included those children who would not, according tosany 
of the commonly accepted social standards, be considered 
feeble-minded, but who are nevertheless far enough below 
the actual average of intelligence among races of western 
European descent that they cannot make ordinary school 
Progress or master other intellectual difficulties which 
average children ave equal to. A few of this class test as 
low as 75 to 80 I Q, but the majority are not far from 85. 
The unmistakably normal children who go much below this 
(in California, at least) are usually Mexicans, Indians, or 
negroes, Nas y 


R. G. Negro boy, age 18-5; mental agé 10-6; I Q approximately 
80. Normal in appearance and conduct, but very dull. Is attempt- 
ing fifth-grade work in a special class, but is failing. From a fairly 
good home and has had ordinary school advantages. In the exam- 
ination his intelligence is véry even as far as it goes, but stops 
rather abruptly after the 10-year tests. Will unquestionably pass 
as normal among unskilled laborers, but his intelligence will never 
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exceed the 12-year level and he is Y 
not likely to advance beyond» the 
seventh grade, if as far. * 

F. D. Boy, tested gt age 10-8; TQ pw PAP 
83, and again at 14-1; I Q. 79. 
Mental age in the first test was 8-6 
and in the second test 11. Son of a 
barber. Father dead; mother capa- 
ble; makes a good home, and cares 
for her children well. At 10 was 
doing unsatisfactory work in the T. 12, BALL AND FIELD. R.G. 
fourth gfade, and at 12 unsatisfacy M9, s! 23 
tory work in low sixth. Good, Seay On i 
looking, aormal in appearance and social development, and though 
occasionally obstinate is usually steady? Any one unacquainted 
with his poor school work and low, I Q would consider him per- 
fectly normal. No physfal or moral handicaps’ of any kind that 
could possibly account for his retardation. Is simply dull. Needs 


purely a vocational training, but may be able to complete the 
eighth grade with low marks by the age of 16 or 17. 


G. G. Girl, age 12-4; mental age 10-10; I Q 82. From average 
home. Excellent educational advantages and no physical handi- 
caps. At 12 years was doing very poor work in fifth grade. Appear- 
ance, play life, and attitude toward other children normal. Simply 
dull. Will probably never go beyond the 19- or 18-year level 
and is not likely to get as far as the high school. 


s Those testing 80cand 90 will usually be able to reach the 
eighth grade, but ordiharfly only after from one to three or 
four failures. They are so very numerous (about 15 per 
cent of the school enrolfment) that it is doubtful whether 
we can expect,soon to have special classes enough to, ac- 
commodate all. The most feasible solution is a differen- 
tiated course of study with paralld classes in which evefy 
child will be allowed to make the best progress of which 
he is capable, without incurring the risk of failure and non- 


© 
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` promotion. The so-called Mannheim system, or something — 
similar to it, is what we need. * 

Average intelligence (I Q 90 to 110). It is often said | 
that the schools are made for the average child, but that 
“the average child does not exist.” He does exist, and 
in very large numbers. About 60 per cent of all school 
children test between 90 and 110 I Q, and about 40 per 
cent between 95 and 105. That these children are average is 
attested by their school records as well as by their I Q's. 

Our records show that, of more than 200 children below 

14 years of age aad with I Q between 95 and 105, not one 

was making much more nor«much less than average school | 

progress. Four were tæo years retarded, but in edth case 

this was due to late start, illness, or irregular attendance. 

Children who tést close to 90, howéver, often fail to get 

along satisfactorily, while those testing near 110 are oc- 7 
casionally able to win an extra promotion. * | 

The children of this average group are: keldami school  . 
problems, as far as ability to learn is concerned. Nor are | 
they as likely to cause trouble in discipline as the dull 
and border-line cases. It is therefore hardly necessary to 
give illustrative cases here. 

The high school, however, does not fit their grade of in- 
telligence as well as the elementary and grammar schools. 
High schools probably enroll a disproportionate number of — - 
pupils in the I Q range above 100. "That is, the average in- | 
telligence among high-school pupils i is above the average | 
for the population in general. It is probably not far from | 
110. College students are, of course, a still more selected 
group, perhaps coming chiefly from the range above 115. 

The child whose school marks are barely average in the ele- 1 
mentary grades, when nfeasured against children in general, Í 
will ordinarily earn something less than average marks in | 
high school, and perhaps excessively poor marks in college. i 
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Superior intelligence (I Q 110 to 120). Children of this! 
group ordinarily make higller marks andéare capable of 
making somewhat more rapid progress than the strictly 
average child. Perhaps most of them could complete the 
eight grades in seven years as easily as the average child 
does in eight years. "They are not usually the best scholars, 
but on a scale of excellent, good, fair, poor, and failure they 
will usually rank as good, though of course the degree of 
application isa factor. , It is rare, however, to find a child 
of this lével who is positively indolent in his school work or 
who dislfkes school. In high school they gre likely to win 
about the average mark. : 

Intellfzence of 110 to 190 I Q is approximately five times 
as common among children of superior social status as 
among children of inderior social status; ‘the proportion 
among the former being about 24 per cent of all, and among 
the latter only 5 per cent of all. The group is made up 
largely of children of the fairly sucéessful mercantile or 
professional classes. 

The total number of children between 110 and 120 is 
almost exactly the same as the number between 80 and 
90; namely, about 15 per cent. The distance between these 
two groups (say between 85 and 115) i is as great as the 
distance between average intelligence and border-line 
deficiency, and it would be absurd to suppose that 
tltey could be taught, to best advantage in the same 
classés. As a, matter of fact, pupils between 110 and 120 
are usually held back to the rate of progress which the 
average child can make. They are little encouraged o do 
their best. LIS 

Very superior inteiligence (I Q 120 to 140). Children of 
this group are better than somewhat above average. They 
are unusually superior. Not more than $ out of 100 go as 
high as 125 I Q, and only about 1 out of 100 as high as 130. 

. 
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` In the schools of, city of average population only about 1 
child in 250 or 300 tests as high’as 140 I Q. 

In a series of 476 unselected children there was not a 
single one reaching 120 whose social class was described 
as “below average.”? Of the children of superior so- 
cial status, about 10 per cent reached 120 or better. 
The 120-140 group is made up almost entirely of 
children whose parents belong to the professional or 
very successful business classes. The child of a skilled 
laborer belongs here occasionally, the child of a cOmmon 
laborer very rarely indegd. At least this is true in 
the smaller cities of California among populations made 
up of native-born Amgricans. In all probability i? would 
not have been true in the earlier history of the coun- 
try when ordinary labor as more«often than now per- 
formed by men of average intelligence, and it would 
probably not hold true now among certain immigrant 
populations of good Stock, but limited sogial and educa-* 
tional advantages. 

What can children of this grade of ability do in school? 
The question cannot be answered as satisfactorily as one 
could wish, for the simple reason that such children are 
rarely permitted to do what they can. What they do accom- 
plish is as follows: Of 54 children (of the 1000 unselected 
cases) falling in this group, 12% per cent were advanced in 
the grades two years, approximately 54 per cent were at- 
vanced one year, 28 per cent were in the grads where they 
belonged by chronological age, and three children, or 54 
per cent, were actually retarded one year. But wherever 
located, such children rarely get anything but the highest 
marks, andthe evidence goes to show that most of them 
could easily be prepare for high school by the age of 12 

1In other investigations, however, we have found even brighter chil- 
dren from very inferior homes. See p. 117 for an example. 
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years. Serious injury is done them by schools which believe 
in “ putting on the brakes.” 

The following are illustrations of children testing be- 
tween 130 and 145. Not all are taken from the 1000 un- 
selected tests. The writer has discovered several children 
of this grade as a result of lectures before teachers’ insti- 
tutes. It is his custom, in such lectures, to ask the teachers 
to bring in for a demonstration test the “ brightest child 
in the city ? (or county, ete). The IQ resulting from 
such a test is usually between 130 and 140, occasionally a 
little higher. e e 

Examples of very superior intelligence 

Margaret P. Age 8-10; mental age 1153; I Q 130. Father only 
a skilled laborer (house painter), but a man of unusual intelligence 
and character for his social class. Home care above average. M.P. 
has attended school a little less than three years and is completing 
fourth grade. Marks all “excellent.” Health perfect, Social and 
„moral traits of the very best. Is obedient, conscientious, and un- 
usually reliable fbr her age. Quiet and confident bearing, but no 
touch of vanity. 

M. P. is known to be related on her father’s side to John Wesley, 
and her maternal grandfather was a highly skilled mechanic and 
the inventor of an important train-coupling device used on 
railroads. e 

Although she is not yet 9 yeazs old and is completing the fourth 
grade, she is still about a grade below where she belongs by mental 
age. She could no doubt easily be made ready for high school by 
the age of 12. 2. 


e 
J.R. Girl! age 12-9; mental age 16 (average adult); I Q approzi- 
mately 130. Daughter of« university professor. In first year of 
high school. From first grade up her marks have been nearly all of 
the A rank. For first semester of high school four of six grades 
were A, the others Be A wonderfully charming, delightful girl in 
every respect. Play life perfectly normal. e 
J. R.’s parents have moved about a great deal and she has at- 
tended eight different schools. She is two years above grade in 
tended but of this gain daly one-half grade was made in school: 
LJ 
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the other grade and a half she gained in a little over a year by staying 
out of school and working a little eash day under the instruction of her — — 
mother. But for this she would doubtless now be in the seventh — 
grade instead of in high school. As it is she is at least a grade — 
below where she belongs by mental age. Sqmething better than 

an average college record may be safely predicted for J. R. 


E. B. Girl, age 7-9; mental age 10-2; I Q 130. E. B. was selected 
by the teachers of a small California city as the brightest school 
child in that city (school population about 500). Her parents are 

said to be unusually intelligent. E. 

B. is in the third grade, a year ad- 

„vanced, but her mental level shows 

that she belongs in the fourth. The 

test was made as a demanstration 

test in the presence of about 150 

teachers, all of whora were charmed 

"by her delightful personality and 

keen responses. No trace of vanity 

or queerness of any kind. Health 

excellent, E. B. ought to be ready. 

for high school at*12; she will really 

Fra. 18. BALL AND FIELD Test, have the intelligence to do high- 

E. B., AGE 7-9; I Q 180 school work by 11. 


L. B. Girl, age 8-6; mental age 11-6; I Q 135. Tested nearly 
three years earlier,;age 5-11; mental age 7-6; I Q 127. Daughter 
of a university professor. At age of 8-6 was doing very superior 
work in the fifth grade. Later, at age of 10-6, is in the seventh 
grade with all her marks excellent. Has two sisters who test almost 
as high, both completing the eighth grade at barely 12 years of age. 
L. B. looks rather delicate, and though a little nervous is ordinarily 
strong. We have known her since her early childhood. Like both 
her sisters, she is a favorite with young end old, as nearly perfection 
as the most charming little girl could be. 


R. S. Boy, age 6-6; mental age 9-6; I Q 148. When tested at 
age 5-2 he had a mental age of 7-6, I Q 142. Father a university 
professor. R. S. entered school at exactly 6 years of age, and at 
the present writing is 714 years old and is entering the third grade. 
Leads his ctas in school and takes delight in the work. Is normal 
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in play life and social traits and is dependable and thoughtful be- 
yond his years. Should enter High school not laáer than 12; could 
probably be made ready à year earlier, but as he is somewhat 
nervous this might not be wise. K 


® 

T. F. Boy, age 10-6; mental age 14; I Q 133. At 13-6 tested at 
“superior adult,” and had vocabulary of 19,000 (also “superior 
adult”). Son of a college professor. Did not go to school till age 
of 9 years and was not taught to read till $14. At this writing he 
is 1514 years old and is a senior in high school. He will complete 
the high-school course ir three and one-half years with A to B 
marks, mostly A. Gets his hardest mathematics lessons in five to 
ten minutes. Science is his play. „When he giscovered Hodge’s 
Nature Study and Life at age of 11 years he literally slept with the 
book tillhe almost knew it by heart. Since age 12 he has given 
much time to magazines on mechanics and electricity. At 18 he 
installed a wirdless apparatus without other aid than his electrical 
magazines. He has, for & boy of his age, a rather remarkable un- 
derstanding of the principles underlying electrical applications. 
He is knewn by his playmates as “the boy with a hobby.” Stamp 
collections, buttegfly and moth collections (over 70 different varie- 
ties), seashore collections, and wireless apparatus all show that 
the appellation‘is fully merited. Hechooses his hobbies and “rides” 
them entirely on his own initiative. 


J. S. Boy, age 8-2; mental age 11-4; I Q 188. Father was a 
lawyer, parents now dead. Is in high fourth grade. Leads his 
class, Attractive, healthy, normal-appearing lad. Full of good 
humor. Is loving and obedient, strongly attached to his foster 
mother (an aunt). Composes verses and fables for pastime. Here 
are a couple of verses composed before his eighth birthday. They 
are reproducéd without change of spelling or punctuation: — 


Christmas * Flowers 
Hurrah for Christmas Flowers in the garden. 
And all it's joy's That is all you see r 
That come that*day Who likes them best? 
For girls and boy's. qThat's the honey bee. Li 


J. S. ought to be in the fifth grade, instead of the fourth. He will 
easily be able to enter college by the age of 15,if he is allowed to 
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P 
make the progress which would be normal to a child of his intelli- 
gence. But it is t@o much to expect that the school will permit this, 


F. McA. Boy, age 10-3; mental age 14-6; I Q 142. Father a 
school principal. F. is leading his class of $4 pupils in the high 
seventh grade. Has received so many extra promotions only be- 
cause his father insisted that the teachers allow him to try the 
next grade. The dire consequences which they predicted have 
never followed. F. is perfectly healthy and one of the most attrac- 
tive lads the writer has ever seen. He has the normal play in- 

stincts, but when not at.play he 
has the dignified bearing of a young 
D prince, although without vanity. 
His vocabulary is 9000 (14 years), 
and his ability is remarkWbly even 
in all directions. F. should easily 
anter college by the ‘age of 15. 


E. M. Boy, age 6-11; mental age 

10; 1 Q 145. Learned to read at age 

of 5 without instruction and shortly 

afterward had ledined from geog- 

raphy maps the capitals of all the 

States of the Union. Started to 

TAGE -6 MENTAL MGE lea school at 74. Entered tha Wit 

grade at 9 A.M. and had been pro- 

moted to the fourth grade by 3 P.a. of the same day! Has now 

attended school a half-year and is in the fifth grade, age 7 years, 
8 months. Father is on the faculty of a university. 

E. M. is as superior in personal and moral traits as in intelli- 
gence. Responsible, sturdy, playful, full of humor, loving, obedé- 
ent. Health is excellent. Has had n6 home instruction in school 
work. His progress has been perfectly natural. — '" 


The above list of “very superior" children includes 
only'a few of those we have tested who belong to this grade 
of intelligence. Every child in the list is so interesting that 
it is hard to omit any.” We have found all such children 
(with one or two exceptions not included here) so superior 
to average children in all sorts of mental and moral traits 
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shat one is at a loss to understand how the popular super- 
stitions about the “ qugerness " of brighf children could 
have originated or survived. Nearly every child we have 
found with I Q akpve 140 is the kind one feels, before the 
test is over, one wQuld like to adopt. If the crime of kid- 
naping could ever be forgiven it would be in the case of a 
child like one of these. 


i at A TS 
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Fia. 15, DRAWING pesicns FROM MEMORY. E. M, AGE 6-11; 
MENTAL AGE 10; I Q 145 


P (This performance is satisfactory for year 10) 


Genius and “near” genius. Intelligence tests have not 
been in use long enough to enable us to define genius defi- 
nitely in terms of I Q. The following two cases are offered 
as among the highest test records of which the writer has 
personal knowledge. It is doubtful whether more than one 
child in 10,000 goes as high as either. One case has been 
reported, however, in which the I Q was not far from 200. 
Spch a record, if reliable, is certainly phenomenal. 


E. F. Russian boy, age 8-0; mental age 13; I Q approximately 155. 
Mother is a university student apparently of very superior intelli- 
gence. E. F. has a sister dimost as remarkable as himself. E. F. 
is in the sixth grade and at the head of his class. Although about 
four grades advahced beyond his chronological age he is stilf one 
grade retarded! He colld easily carry seventh-gradeework. In all 
probability E. F. could be made ready for college by the age of 12 
years without injury to body or mind. His mother has taken 
only sensible course; she has encouraged him without subjecting 


him to overstimulation. . : 
e 
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E. F. was selected for the test as probably one of the brightest 
children in a city‘f a third of a million population. He may not 
be the brightest in that city, but he is one of the three or four most 
intelligent the writer has found after a good deal of searching. He 
is probably equaled by not more than one in sbveral thousand un- 
selected children. How impatiently one waits to see the fruit of 


such a budding genius! 


B. F. Son of a minister, age 7-8; mental age 12-4; I Q 160. 

Vocabulary 7000 (12 years). This test was not made by the writer, 

but by one of his graduate stu- 

dents. The record inclyded the 

"eerbatim responses, so that it was 

easy to verify the scoring. There 

can bé no doubt as to the substan- 

tial accuracy of the test. This I Q 

%f 160 isathe highest one in the 

Stanford University records. B. F. 

has excellent health, normal play 

interests, and is a favorite among 

his playfellows. “Parents had not 

thought of him as especially re- 

Fro. 10. BALL AND FIELD. B. p, ™artkable. He is only in the third 

AGE 7-8; MENTAL AGE 12-4, grade, and is therefore about three 
1Q 160 grades below his mental age. 

(This is a 12-year performance) 

It is especially noteworthy 

that not one of the children we have described with I Q 

above 130 has ever had any unusual amount or kind of 

home instruction. In most cases the parents were not 

aware of their very great superiority. Nor cam we give the 

credit to the school or its methods.. The school has in most 

cases been a deterrent to their progress, rather than a help. 

These children have been taught in classés with average 

and infericr children, like those described in the first 

part of this chapter. Their high I Q is only an index of 

their extraordinary cerebral endowment. This endowment 

is for life. There is not the remotest probability that any 
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of these children will deteriorate to the average level of 
intelligence with the onget of maturity. Such an event . 
would be no less a miracle (barring insanity) than the de- 
velopment of an jmbecile into a successful lawyer or 
physician. é 

Is the I Q often misleading? Do the cases described in 
this chapter give a reliable picture as to what one may 
expect of the various I Q levels? Does the I Q furnish any- 
thing like a reliable index of an individual's general educa- 
tional possibilities and of his social worth? Are there not 
* feeble-minded geniuses,” and,are there,hot children of 
exceptionglly high I Q who are nevertheless fools? 

We have no hesitation în saying that there is not one 
case in fifty im which there is gny serious contradiction 
between the I Q and thè child's performancés in and out of 
school. We cannot deny the existence of “ feeble-minded 
geniuses,’ but after a good deal of search we haye not found 
one. Occasionally, of course, one finds a feeble-minded per- 
son who is an expert penman, who draws skillfully, who 
plays a musical instrument tolerably well, or who handles 
number combinations with unusual rapidity; but these 
are not geniuses; they are not authors, artists, musicians, 
or mathematicians. 

As for exceptionally intelligent children who appear 
feeble-minded, we have found but one case, a boy of 10 
yéars with an I Q of about 125. This boy, whom we have 
tested’ several times and whose development we have fol- 
lowed for five years, was once diagnosed by a physician 
as feeble-minded. His behavior among other persons than 
his familiar assdciates is such as to give this impressibn. 
Nothing less than an’ entire chapter would be adequate for 
a description of this case, which i9 in reality one of dis- 
turbed emotional and social development with superior 
intelligence. s 
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It should be emphasized, however, that what we have 
said about the*significance of various I Q's holds only for 
the I Q's secured by the use of the Stanford revision. As 
we have shown elsewhere (p. 62 ff.) the  Q yielded by other 
versions of the Binet tests are often so inaccurate as to be 
misleading. 

We have not found a single child who tested between 
70 and 80 I Q by the Stanford revision who was able to 
do satisfactory school work in the grade where he belonged 
by chronological age. Such children are usually from two 
to three graded,retarded hy the age of 12 years. On the 
other hand, the child with an I Q of 120 or aboveis almost 
never found below tle grade for his chronological age, and 
occasionally he is one or two grades above» Wherever lo- 
cated, his schodl work is so superio? as to suggest strongly 
the desirability of extra promotions. Those who test be- 
tween 96 and 105 are almost never more than one grade 
above or below where they belong by chronological age, 
and even the small displacement of one year is usually 
determined by illness, age of beginning school, etc. 
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€HAPTER VII 
RELIABILITY OF THE BINET-SIMON METHOD 


General value of the method. In a former chapter we have 
noted certain imperfections of the scale devised by Binet 
and Simón; namely, that many pf the tes!$ were not cor- 
rectly loegted, that the choice of tests was in a few cases 
unsatisfactory, that the directions for giving and scoring 
the tests were sometimes too indefinite, and that the upper 
and lower ranges of tl scale especially stbod in need of 
extensions and corrections. All of these faults have been 
quite generally admitted. The method itself, however, 
after being put t the test by psychologists of all countries 
and of all faiths, by the skeptical as well as the friendly, 
has amply demonstrated its value. The agreement on this 
point is as complete as it is regarding the scale's imper- 
fections. 

The following quotations from prominent psychologists 
who have studied the method will serve to show how it is 
regarded by those most entitled to an opinion: — 


There can be no questton about the fact that the Binet-Simon 
tests do not make half as frequent or half as great errors in the 
mental ages (of feeble-minded children) as are included in gradings 
based on careful, prolonged general observation by experienced 

E 


observers.! ^ 
‘All of the different authors who have made these researches 
(with Binet’s method) are in a general yay unanimous in recog- 


1 Dr. F. Kuhlmann: “The Binet-Simon Tests of Intelligence in Grading 
Feeble-Minded Children,” in Jpurnal of Psycho-Asthenics (1912), p. 189. 
* 
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nizing that the principle of the scale is extremely fortunate, and 
all believe that it offers the basis of a most useful method for the 
examination of intelligence. d 

Tt serves as a relatively simple and speedy method of securing, 
by means accessible to every one, a true ingight into the average 
level of ability of a child between 3 and 15 years of age? 

That, despite the differences in race and language, despite the 
divergences in school organization and in methods of instruction, 
there should be so decided agreement in the reactions of the chil- 

— is, in my opinion, the best vindication of the principle of 
the tests that one could imagine, pecause this agreement demon- 
strates that the tests do actually reach and discover the general develop- 
mental conditions of intelligence (so far as these are operative in 
public-school children of thé present cultural epoch), and not 
mere fragments of knowledge and attainments acquired*wy chance 

Tt is without doubt We most satisfactory and accurate method of 
determining a child's intelligence that we have, antl so far superior 
to everything else which has been proposed that as yet there is 
nothing else to be considered.* 


The value of the method lies both in the swiffness and 
the accuracy with which it works. One who knows how to 
apply the tests correctly and who is experienced in the psy- 
chological interpretation of responses can in forty minutes 
arrive at a more accurate judgment as to a subject's in- 
telligence than would be possible without the tests after 
months or even years of close observation. The reasons for 
this have already been set forth. The difference is some- 
thing like that between measuring a person's height with 
a yardstick and estimating it by,guess. That this is pot an 
unfair statement of the case is well shown by the follow- 


! Dr. Otto Bobertag: “L’échelle métrique de l'intelligence," in L' Année 
Psychologique (1912), p. 272. 

2 Dr. Ernest Meumann: Ezperimentelle Pädagogik (1918), vol. 11, p. 277. 

3 Dr. W. Stern: The Psychological Methods of Testing Intelligence. 
"Translated by Whipple (191g), p. 49. 

* Dr. H. H. Goddard: “The Binet Measuring Scale of Intelligence; What 
it is and How it is to be Used,” in The Training School Bulletin (1912). 

5 See this volume, p. 24 ff. . 
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ing candid confession by a psychologist who tested 200 juve- 
nile delinquents brought before"Judge Lindsey’s court: — 

As a matter of interest I estimated the'mental ageswf 150 of my 
subjects before testipg them. In 54 of the estimates the error was 
not more than one year in either direction; 70 of the subjects were 
estimated too high, tie average error being 2 years and 7 months; 
96 of the subjects were estimated too low, the average error being 
2 years and 2 months. These figures would seem to imply that an 
estimate with nothing to support it is wholly unreliable, more especi- 
ally as many of the estimates were four or five years wide of the mark.* 

Criticisms of the Binet method have also been frequently 
voiced, but chiefly by personseWho have*had little experi- 
ence wih it or by those whose scientific training hardly 
justifies an opinion. It cannot be tób strongly emphasized 
that eminende in law, medicine, educatiop, or any other 
profession does not of itself enable any one to pass 
judgment on the validity of a psychological method. 

Depehdence of the scale's reliability on the training of 
the examiner. On this point two radically different opin- 
ions have been urged. On the one hand, some have insisted 
that the results of a test made by other than a thoroughly 
trained psychologist are absolutely worthless. At the oppo- 
site extreme are a few who seem to thinls that any teacher 
or physician can secure perfectly valid results after a few 
hours’ acquaintance with the tests. 
, The dispute is ane which cannot be settled by the as- 
sertign of opinion, and, unfortunately, thoroughgoing in- 
vestigations” have not yet been made as to the frequency 
and extent of errors made by untrained or partially trained 
examiners. The only study of this kind which has sq far 
been reported is the following:—? 

1 C. S. Bluemel: “Binet Tests on 200 9 Relinquenta" in The Training 
School Bulletin (1915), p. 192. (Italics ed.) E 

2 Samuel C. Kohs: “The Binet Test and the Training of Teachers,” in 
The Training School Bulletin 41914), pp. 118-17. 
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Dr. Kohs gives the results of tests made by 58 inex- 
perienced teachers who were-taking a summer course in 
the Training School at, Vineland. ‘The class met three times 
a week for instruction in the use of the Binet scale. During 
the first week the students listened to three lectures by 
Dr. Goddard. The second week was given over to demon- 
stration testing. Each student saw four children tested, 
and attended two discussion periods of an hour each. 
During the third, fourth, and fifth weeks each student 
tested one child per week, and observed the testing of two 
others. The student was allowed to carry the test through 
in his own way, but received criticism after it was finished. 
Twice a week Dr. Goddard speat an hour with The class, 
discussing experimental procedure. The sybjects tested 
were feeble-minded children whose exact mental ages 
were already known, and for this reason it was possible to 
check up the accuracy of each student's work. — 

Kohs's table of results for the trial testing of the 174 
children showed: — 


(1) That 50 per cent of the work was as exact as any 
one in the laboratory could make it; 

(2) That in an additional $8 per cent the results were 
within three fifths of a year of being exact; 

(8) That nearly 90 per cent of the work of the summer 
students was sufficiently accurace for all practical 
purposes; “es 5 

(4) That the records improved during the brief training 
so that during the third week only one test missed 

» the real mental age by as much as a year. 


"Since hardly any of these students had had any previous 
experience with the Binet tests, Dr. Kohs seems to be en- 
tirely justified in his conclusion tbat it is possible, in the 
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brief period of six weeks, to teach people to use the tests ; 
with a reasonable degree of aceuracy. «` 

What shall we say ofthe teacher or of the physician who 
has not even had this amount of instruction? The writer's 
experience forces'him to agree with Binet and with Dr. 
Goddard, that any one with intelligence enough to be a 
teacher, and who is willing to devote conscientious study 
to the mastery of the technique, can use the scale accurately 
enough to get a better idea of a child's mental endowment 
than hé could possibly'get in any other way. It is necessary, 
howevet, for the untrained person to recognize his own lack 
of experience, and in no cas‘ would if be justifiable to 
base inffportant action o» scientific conclusions upon the 
results of the inexpert examiner. As Binet himself re- 
peatedly insisted, thesmethod i$ not absolutely mechanical, 
and cannot be made so by elaboration of instructions. 

It is sometimes held that the examination and classifica- 

tion of backward children for special instruction should be 
carried out by the school physicians. The fact is, however, 
that there is nothing in the physician’s training to give 
him any advantage over the ordinary teacher in the use of 
the Binet tests. Because of her more intimate knowledge of 
children and because of her superior tact and adaptability, 
the average teacher is perhaps better equipped than the 
average physician to give intelligence tests. 
e Finally, it shofld be emphasized that whatever the 
previous trgining or experience of the examiner may have 
been, his ability to adjust to the child’s personality and his 
willingness to iollow conscientiously the directions for giv- 
ing the tests are important factors in his equipment. e 

Influence of the subject's attitude. One. continually 
meets such queries as, How dq you know the subject 
did his best?" ‘Possibly the child was nervous or 
frightened,” or, “ Perhaps incorrect answers were purposely 
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given." All such objections may be disposed of by saying 
that the competent examiner c&n easily control the experi- 
ment in such a way that embarrassment is soon replaced by 
self-confidence, and in such a way that effort is kept at its 
maximum. As for mischievous deception, it would be a 
poor clinicist who could not recognize and deal with the 
little that is likely to arise. 

Cautions regarding embarrassment, fatigue, fright, ill- 
ness, etc., are given in Chapter IX. Most of the errors which 
have been reported along this line are such as can nearly 
always be avoided by ordinary prudence, coupled*with a 

. little power of observation."'We must not charge the mis- 
takes of untrained and indiscrest examiners agalhst tbe 
validity of the method itself. 

It is possibly true that even if the examiner is tactful 
and prudent an unfavorable attitude on the part of the 
subject may occasionally affect the results of a test to some 
extent, but it ought not seriously to invalidate one examina- 
tion out of five hundred. The greatest danger is in the case 
of a young subject who has been recently arrested and 
brought before a court. Even here a little common sense 
and scientific insight should enable one to guard against a 
mistaken diagnosis. 

The influence of coaching. It might be supposed that 
after the intelligence scale had been used with a few pupils 
in a given school all of their fellows would soon be apprised» 
of the nature of the tests, and so leärn the correct respoases. 
Experience shows, however, that there is little likelihood 
of such influence except in the case of a small minority of 
the tests. Experiments in the psychology of testimony have 
demonstrated that children’s ability to report upon a com- 
plex set of experiences js astonishingly weak. In testing 

1 See, for example, the rather ludicrous “errors” of the Binet method 
reported in The Psychological Clinic for 1915,,pp. 140 f. and 167 ff. 
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with the Stanford revision a child is ordinarily given from 
twenty-four to thirty different «tests, many: of which are 
made up of three or mort items. Of the total forty to fifty 
items the child is ordinarily able to report but few, and 
these not always correctly. 

Such tests as mefnory, for sentences and digits, drawing 
the square and diamond, reproducing the designs from 
memory, comparing weights and lines, describing and in- 
terpreting pictures, esthetic comparison, vocabulary, dis- . 
sected Sentences, fables, reading for memories, finding 
differences and similarities, arithmetical reasoning, and the 
form-board test, are hardly sulsfect to report at all. While 
almost dffy of the other tests might, theoretically, be com- 
municated, there is little danger that many of them will 
be. It is assumed, of gourse, tlfat the examiner will take 
proper precautions to prevent any of his blanks or other 
materials from falling into the hands of those who are to 
be examined. , 

The following tests are the ones most subject to the in- 
fluence of coaching: Ball and field, giving date, naming 
sixty words, finding rhymes, changing hands of clock, 
comprehension of physical relations, “ induction test,” 
and “ ingenuity test.” i 

In several instances we have interviewed children an 
hour or two after they had taken the examination, in order 
to find out how mahy of the tests they could recall. A boy 
of 4eyears, after repeated questioning, could only say: 
“ He showed me some pictures. He had a knife and a penny. 
He told me to shut the door.” A girl of 3 years could recall 
nothing whatever that was intelligible. * 

An 8-year-old boy said: “He made me tie a knot. He 
asked me about a ship and an auto. He wanted ine to count 
backwards. He made me say over some things, numbers 
and things.” J 
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A boy of 12 years said: “ He told me to say all the words 
I could think of. He said sorhe foolish things and asked 
what was foolish [he could not repeat a single absurdity]. 
I had to put some blocks together. I had to do some 
problems in arithmetic [he could not repeat a single prob- 
Jem]. He read some fables to me. [Asked about the fables 
he was able to recall only part of one, that of the fox and the 
crow.] He showed me the picture of a field and wanted to 
know how to find a ball.” 

It is evident from the above samples of report that the 
danger of coaching increases considerably with the age of 
the children concerned. With young subjects the danger is 
hardly present at all; with children of the upper-rammar 
grades, in the high school, and most of all in prisons and 
reformatories, it must be taken inte account. Alternative 
tests may sometimes be used to advantage when there is 
evidence of coaching on any of the regular tests. It would 
be desirable to have two or three additiosal scales which 
could be used interchangeably with the Binet-Simon. 

Reliability of repeated tests. Will the same tests give 
consistent results when used repeatedly with the same sub- 
ject? In general we may say that they do. Something 
depends, however, on the age and intelligence of the sub- 
ject and on the time interval between the examinations. 

Goddard proves that feeble-minded individuals whose 
intelligence has reached its full development continue to 
test at exactly the same mental age by the Binet scale, 
year after year. In their case, familiarity with the tests 
does not in the least improve the responses. At each re- 


testing the responses given at previous examinations are ` 


repeated with only the most trivial variations. Of 352 
feéble-minded children stested at Vineland, three years in 


succession, 109 gave absolutely no variation, 232 showed a . 


variation of not more than two fifths of a year, while 22 


- 
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gained as much as one year, in the three tests. The latter, 
presumably, were younger children whose dntelligence was 
still developing. * 4 

Goddard has algo tested 464 public-school children for 
three successive yeays. Approximately half of these showed 
normal progress or more in mental age, while most of the 
remainder showed somewhat less than normal progress. 

Bobertag’s retesting of 83 normal children after an in- 
terval of a year gavq results entirely in harmony with 
those of Goddard. The reapplication of the tests showed 
absolutely no influence of familiarity, correlation of 
the twoJests being almost perfect (.95). "Those who tested 
“at age” in the first test had advanced, on the average, 
exactly one year. Those who tested plus in the first test 
advanced in the twelv months about a year and a quarter, 
as we should expect those to do whose mental development 
is accelerated. Correspondingly, those who tested minus 
at the first test advanced only about three fourths of a 
year in mental age during the interval. 

Our own results with a mixed group of normal, su- 
perior, dull, and feeble-minded children agree fully with the 
above findings. In this case the two tests were separated 
by an interval of two to four years, and the correlation 
between their results was practically perfect. The average 
difference —— I Q obtained in the second test and 

"that obtained in the $rst, was only 4 per cent, and the great- 
est differente found was only 8 per cent. 

The repetition of the test at shorter intervals will per- 
haps affect the result somewhat more, but the influence is 
much less thafi one might expect. The writer has tested, at 


1 Otto Bobertag: " Ueber Intelligenz Pypungen,” in Zeitich. f. Adige. 


Paychol. (1912), p. S21. 
2 See The P ord Revision and Extension of the Binet-Simon Scale for 


Measuring Intelligence. (Witrwick and York, 1916.) 
. 
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intervals of only a few days to a few weeks, 14 backward 
children of 12 t» 18 years, and 8 normal children of 5 to 
13 years. The backward children showed an average im- 
provement in the second test of abovt two months in 
mental age, the normal children an average improvement of 
little more than three months. No child varied in the 
second test more than half a year from the mental age first 
secured. On the whole, normal children profit more from 
the experience of a previous test than do the backward 
and feeble-minded. i 

Berry tested 45 normal ghildren and 50 defectives with 
the Binet 1908 and 1911 scales at brief intervals. The 
author does not state which scale was applied first, but 
the mental ages secured by, the two scales weve practically 
the same when dllowance was made for the slightly greater 
difficulty of the 1911 series of tests.! 

We may conclude, therefore, that while it would proba- 
bly be desirable to have one or more additional scales for 
alternative use in testing the same children at very brief 
intervals, the same scale may be used for repeated tests 
at intervals of a year or more with little danger of serious 
inaccuracy. Moreover, results like those set forth above are 
important evidence as to the validity of the test method. 

Influence of social and educational advantages. The 
criticism has often been made that the responses to many 
of the tests are so much subject to the influence of school 
and home environment as seriously to invalidate the scale 
as a whole. Some of the tests most often named in this 
connection are the following: Giving age and sex; naming 
common objects, colors, and coins; giving^the value of 
stamps; giving date; naming the months of the year and 
the days of the week; distinguishing forenoon and after- 


1 Charles Scott Berry: “A Comparison of the Binet Tests of 1908 and 
1911,” in Journal of Educational Psychology (1912), pp. 444-51. 
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e 
noon; counting; making change; reading for memories; 
naming sixty words; giving flefinitions;. finding rhymes; 
and constructing a sentence containing three given words. 

It has in fact, been found wherever comparisons have 
been made that children of superior social status yield a 
higher average mental age than children of the laboring 
classes. The results of Decroly and Degand and of Meu- 
mann, Stern, and Binet himself may be referred to in this 
connegtion. In the ,case of the Stanford investigation, 
also, it was found that when the unselected school children 
were grouped in three classes according to social status 
(superjgr, average, and inferior), the average I Q for the 
superior social group wa 107, and that of the inferior social 
group 93. @his is equivalent to a difference of one year in 
mental age with 7-#ear-olds, "and to a*difference of two 
years with 14-year-olds. 

However, the common opinion that the child from a cul- 
tured home does better in tests solely by reason of his su- 
perior home advantages is an entirely gratuitous assump- 
tion. Practically all of the investigations which have been 
made of the influence of nature and nurture on mental 
performance agree in attributing far more to original en- 
dowment than to environment. Common observation would 
itself suggest that the social class to which the family 
belongs depends less on chance than on the parents’ native 
qualities of intellect and character. 

The results of five separate and distinct lines of inquiry 
based on the Stanford data agree in supporting the conclu- 
sion that the children of successful and cultured parents test 
higher than’ children from wretched and ignorantehomes 
for the simple reson that their heredity is better. The re- 
sults of this investigation are set forth in full elsewhere.! 

1 See The Stanford Revision and Extension of the Binet-Simon Measuring 
Scale of Intelligence. (Warwick and York, 1916.) 
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Tt would, of course, be going too far to deny all possibility 
of environmental conditions affecting the result of an in- 
telligence test. Certainly no one would expect that a child 
reared in a cage and denied all intercourse with other human 
beings could by any system of mental measurement test 
up to the level of normal children. ‘There is, however, no 
reason to believe that ordinary differences in social en- 
vironment (apart from heredity), differences such as those 
obtaining among unselected children attending approxi- 
mately the same general type of school in a civilized 
community, affects to any great extent the validity of the 
scale. f 
A crucial experimen}, would be tb take a large number of. 
very young children of the lower classes and, a?ter placing 
them in the most favorable enviroriment obtainable, to 
compare their later mental development with that of chil- 
dren born into the best homes, No extensive study óf this 
kind has been made, but the writer has testéd twenty or- 
phanage children who, for the most part, had come from 
very inferior homes. They had been in a well-conducted 
orphanage for from two to several years, and had enjoyed 
during that time the advantages of an excellent village 
school. Nevertheless, all but three tested below average, 
ranging from 75 to 90 I Q. 

The impotence of school instruction to neutralize indi- 
vidual differences in native endowment, will be evident to 
any one who follows the school career of backward chil- 
dren. The children who are seriously retarded in school 
are not normal, and cannot be made normal by any refine- 
ment of educational method. As a rule, the longer the 
inferior child attends school, the more evident his inferi- 
ority"becomes. It would ;hardly be reasonable, therefore, 
to expect that a little incidental instruction in the home 
would weigh very heavily against these same native differ- 
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ences in endowment. Cases like the following show conclu- 


sively that it does not:-*  « E 
e 


X is the son of unusually intelligent and well-edycated parents. 
The home is everything one would expect of people of scholarly 
pursuits and cultivated tastes. But X has always been irresponsi- 
ble, troublesome, childish, and queer. He learned to walk at 2 
years, to talk at 3, and has always been delicate and nervous. 
When brought for examination he was 8 years old. He had twice 
attempted school work, but could accomplish nothing and was 
withdrawn. His play-life was not normal, and other children, 
youngér than himself,*abused and tormented him. The Binet 
tests gave an I Q of approximately 75; tha} is, the retardation 
amounted to about two years,gfhe child was examined again 
three ygars later. At that time, after attending school two years, 
he had recently completed*the first grade. This time the I Q was 
18. Strange fo say, the mother is encouraged and hopeful because 
she sees that her boy isgearning tread. She does not seem to real- 
ize that at his age he ought to be within three years of entering 
high school. 

The forty-minute test had told more about the mental ability 
of this boy that the intelligent mother had been able to learn in 
eleven years of daily and hourly observation, For X is feeble- 
minded; he will never complete the grammar school; he will never 
be an efficient worker or a responsible citizen. 

Let us change the picture. Z is a bright-eyed, dark-skinned girl 
of 9 years. She is dark-skinned because her, father is a mixture of 
Indian and Spanish. The mother is of Irish descent. With her 
strangely mated parents and two brothers she lives in a dirty, 
cramped, and poorly furnished house in the country. The parents 
are illiterate, and she brothers are retarded and dull, though not 
feeble-minded. sry 

t is Z’s*turn to be tested. I inquire the name. It is familiar, 
for I have already tested the two stupid brothers. T also know her 
ignorant parents and the miserable cabin in which she lives. The 
examination begins with the 8-year tests. The responses are 
quick and accurate, We proceed to the 9-year group. There is no 
failure, and there is but one minor error. Successes and fajlures 
alternate for a while until the latteg prevail. Z has tested at 11 
years. In spite of her wretched home, she is mentally advanced 
nearly 25 per cent. By,the vocabulary test she is credited with a 
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' knowledge of nearly 6000 words, or nearly four times as many as 
X, the boy of cultured home and unis parents, had learned by 
the age of 8 years. ^ 

Five years:have passed. When given the test, Z was in the 
fourth grade and, as we have already stated, 9 years of age. As 
& result of the test she was transferred to the fifth grade. Later 
she skipped again and at the age of 14 is a Successful student in 
the second year of high school. To assay her intelligence and deter- 
mine its quality was a task of forty-five minutes. 


The above cases, each of which could be paralleled by 
many others which we have found, will serve to illustrate 
the fact that exceptionally superior endowment ‘is dis- 
coverable by the tests, however unfavorable the home from 
which it comes, and that inferior endowment cannot be 
normalized by all the advantages of the most cultured home. 
Quoting again from Stern, “ The tests actually reach and 
discover the general developmental conditions of intelli- 
gence, and not mere fragments of knowledge and attain- 
ments acquired by chance." 5 
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e^ PART II 


GUIDE FOR THE USE OF TEE STANFORD REVISION 
AND EXTENSION 


*CHAPTER VIII 
GENERAL INSTRUCTIONS 


Necessity of securing attention and effort. The child's 
intelligence is to be judged by his success in the performance 
of certain tasks. These tasks may appear to the examiner 
to be vegy easy, mdeed; but we must bear in mind that they 
are often anything but*easy for the child. Real effort 
and attentian are necessary for his success, and occasion- 
ally even his best efforts fall Short of the desired result. 
Tf the tests are to display the child's real intellectual ability 
it will be necessary, therefore, to avoid as nearly as possible 
every disturbi&g factor which would divide his attention 
or in any other way injure the quality of his responses. To 
insure this it will be necessary to consider somewhat in 
detail a number of factors which influence effort, such as 
degree of quiet, the nature of surroundings, presence or 
absence of others, means of gaining the child's confidence, 
the avoidance of embarrassment, fatigue, etc. 

One should not expect, however, to secure an absolutely 

„2 equal degree of attention from all subjects. The power to 
givé sustained attention to a difficult task is characteris- 
tically weak in dull and feeble-minded children, What we 
should labor to secure is the maximum attention of which 
the child is capable, and if this is unsatisfactory without 
external cause, we*are to regard the fact as symptomatic 
of inferior mental ability, not as gn extenuating factor or 
an excuse for lack of success in the tests. 

Attention, of course, cannot be normal if any acute 
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physical or mental disturbance is present. Toothache, 
headache, earache, nausea, fever, cold, etc., all render the 
test inadvisable. The same is true of mental anxiety or 
fear, as in the case of the child who has just been arrested 
and brought before the court. 

Quiet and seclusion. The tests should be conducted in a 
quiet room, located where the noises of the street and other 
outside distractions cannot enter. A reasonably small room 
is better than a very large one, because it is more homelike, 
The furnishings of the room should be simple. A table and 
two chairs are szfficient. If the room contains a number of 
unfamiliar objects, such as psychological apparatus, pic- 
tures on the walls, etc., the atteution of the child is likely 
to be drawn away from the tasks which he is given to do. 
The halls and corridors wlüich it is sometimes necessary to 
use in testing school children are usually noisy, cold, or 
otherwise objectionable. F 

Presence of others. A still more disturbing influence is 
the presence of other persons. Generally speaking, if ac- 
curate results are to be secured it is not permissible to 
have any auditor, besides possibly an assistant to record 
the responses. Even the assistant, however quiet and unob- 
trusive, is sometinies a disturbing element. Though some- 
thing of a convenience, the assistant is by no means neces- 
sary, after the examiner has thoroughly mastered the pro- 
cedure of the tests and has acquired some skill in the use of 
abbreviations in recording the answers. If en assistant 
or any other person is present, he should be seated some- 
what behind the child, not too close, and should take no 
notice of the child either when he enters tke room or at 
any time during the examination. 

At all events, the presence of parent, teacher, school 
principal, or governess is to be avoided. Contrary to what 
one might expect, these distract the child much more than 
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a strange personality would do. Their critical attitude 
toward the child's perforfhanee is very likely to cause em- 
barrassment. If the éhild is alone with! the examiner, he 
is more at ease, from the mere fact that he ‘does not feel 
that there is a reputation to sustain. The praise so lavishly 
bestowed upon Him by the friendly and sympathetic ex- 
aminer lends to the same effect. 

As Binet emphasizes, if the presence of others cannot be 
avoided, it is at least necessary to require of them absolute 
silence. Parents, and sometimes teachers, have an almost 
irrepréssible tendency to interrupt the examination with 
excuses for the ghild’s failures*and witlf disturbing explana- 
tions which are likely to»aid the child in comprehending the 
required tgsk. Without the least {intention of doing so, 
they sometimes prastically tell the child how to respond. 
Parents, especially, cannot refrain from scolding the child 
or showing impatience when his answers do not come up 
to expectation. This, of course, endangers the child's 
success still further. 

The psychologist is not surprised at such conduct. It 
would be foolish to expect average parents, even apart 
from their bias in the particular case at hand, to adopt the 
scientific attitude of the trained examiifer. Since we cannot 
in a few moments at our disposal make them over into 


“psychologists, our only recourse is to deal with them by 


exclusion. 

This isnot to say fhat it is impossible to test a child 
satisfactorily in the presence of others. If the examiner is 
experienced, and if the child is not timid, it is sometimes 
possible to make a successful test in the presence of quite 
a number of auditors, provided they remain silent, refrain 
from staring, and otherwise conduct themselves with dis- 
cretion. But not even the veter: examiner can always be 
sure of the outcome jn demonstration testing. 

.* 
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Getting into “ rapport." The examiner's first task is to 
win the confidence of the child and overcome his timidity, 
Unless rapport has first been established, the results of the 
first tests given are likely to be misleading. The time and 
effort necessary for accomplishing this are variable factors, 
depending upon the personality of both the examiner and 
the subject. In a majority of cases from three to five min- 
utes should be sufficient, but in a few cases somewhat 
more time is necessary. 

The writer has found that when a strange child is brought 
to the clinic for examination, it is advantageous to go out 
of doors with him for a little walk around the unjyersity 
buildings. It is usually possible to return from such a stroll 
in a few minutes, with the child chattering away,as though 
to an old friend. Another approach is to begin by showing 
the child some interesting object, such as a toy, or a form- 
board, or pictures not used in the test. The only danger in 
this method is that the child is likely to find the object so 
interesting that he may not be willing to abandon it for the 
tests, or that his mind will keep reverting to it during the 
examination. 

Still another method is to give the child his seat as soon 
as he is ushered into the room, and, after a word of greeting, 
which must be spoken in a kindly tone but without gushi- 
ness, to open up a conversation about matters likely to be 
of interest. The weather, place of residence, pets, sports, 
games, toys, travels, current events, etc., are suitable topics 
if rightly employed. When the child has begun to express 
himself without timidity and it is cleat that his confidence 
has been gained, one may proceed, as though in continu- 
ance of the conversation, to inquire the name, age, and 
school’ grade. "The examiner notes these down in the ap- 
propriate blanks, rather vihconcernedly, at the same time 
complimenting the child (unless it is clearly a case of serious 
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retardation) on the fine progress he has made with his 
* . 


studies. * 

Keeping the child encouraged. « Nothing. contributes 
more to a satisfactory rapport than praise of the child's 
efforts. Under no circumstances should the examiner permit 
himself to show displeasure at a response, however absurd 
it may be. In general, the poorer the response, the better 
satisfied one should appear to be with it. An error is al- 
ways to be passed by without comment, unless it is pain- 
fully evident to the ¢hild himself, in which case the ex- 
aminer ‘will do well to make some excuse fôr it; e.g., “ You 
are not quite oldgenough to arfstver questions like that one; 
but, never mind, you ate doing beautifully," ete. Ex- 
clamations like “ fine!” “ splendid!” ete., should be used 
lavishly. Almost any innocent deception is permissible 
which keeps the child interested, confident, and at his best 
level of, effort. The examination should begin with tests 
that are fairlyeeasy, in order to give the child a little 
experience with success before the more difficult tests are 
reached. ! 

The importance of tact. It goes without saying that chil- 
dren's personalities are not so uniform and simple that we 
can adhere always to a single stereotfped procedure in 
working our way into their good graces. Suggestions like 
the above have their value, but, like rules of etiquette, 
they mušt be supported by the tact which comes of intui- 
tion and caynot be taught. The address which flatters and 
pleases one child may excite disgust in another. The ex- 
aminer must scent the'situation and adapt his method to 
it. One child is timid and embarrassed; another may think 
his mental powers «are under suspicion and so, react with 
sullen obstinacy; a third may be in an angry mood asa 
result of a recent playground quarra. Situations like these 
are, of course, exceptional, but in any case it is necessary 
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to create in the child a certain mood, or indefinable atti- 
tude of mind, before the test begins. 

Personality of'the examiner. Doubtless there are persons 
so lacking in personal adaptability that success in this 
kind of work would be for them impossible. The wooden, 
mechanical, matter-of-fact and unresponsive personality 
is as much out of place in the psychological clinic as the 
traditional bull in the china shop. It would make an in- 
teresting study for some one to investigate, by exact meth- 
ods, the influence on test results of the personality of dif- 
ferent examiners who have been equally trained" in the 
methods to be employed arid"who are equally conscientious 
in applying them according to rules. 

On the whole, differences of this kind are probably not 
very great among experiehced and weasonably competent 
examiners. Adaptability grows with experience and with 
increase of self-confidence. After a few score tests there 
should be no serious failure from inability to get into rap- 
port with the child. Even in those rare cases where the child 
breaks down and cries from timidity, or perhaps refuses to 
answer out of embarrassment, the difficulty can be over- 
come by sufficient tact so that the examination may pro- 
ceed as though nothing had happened. 

If the examiner has the proper psychological and personal 
equipment, the testing of twenty or thirty children forms a 
fairly satisfactory apprenticeship. Witnout psychological 
training, no amount of experience will guarantee absolute 
accuracy of the results. 

The avoidance of fatigue. Against the validity of in- 
telligence tests it is often argued that the result of an ex- 
amination depends a great deal on the time of day when it 
is made, whether in the morning hours when the mind is at 
its best, or in the afterlloon when it is supposedly fatigued. 
Although no very extensive investigation has been made of 
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this influence, there is no evidence that the ordinary fatigue 
incident to school work injurés the child's performance 
appreciably. Our tests of 1000 clfildren' showed no in- 
feriority of results secured from 1 to 4 P.M., as compared 
with tests made from 9 to 12 a.m. 

An explanation for this is not hard to find. Although 
school work causes fatigue, in the sense that a part of the 
child's available supply of mental energy is used up, 
there is always a reserve of energy sufficient to carry the 
child through a thirty- to fifty-minute test. The fact that 
the required tasks are novel and interesting to a high degree 
insures that the geserve energ$ Will really be brought into 
play. This principle, of edurse, has its,natural limits. The 
examiner would avoid testing a child who was exhausted 
either from work or play, or a ‘child who was noticeably 
sleepy. 

Duration of the examination. About the only danger of 
fatigue lies in making the examination too long. Young 
children show symptoms of weariness much more quickly 
than older children, and it is therefore fortunate that not 
so much time is needed for testing them. The following 
allowances of time will usually be found sufficient: — 


Children 3-5 yearsold ........ 25-90 minutes 
5 PhS [e Ge Fa Nam TOY. 0 
2 UNAM 7 S ig Lm re 
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This allowance ordinarily includes the time necessary 
for getting into rapport with the child, in addition to that 
actually consumed in the tests. But the examiner need not 
expect to hold fast te any schedule. Some subjects respond 
in a lively manner, others are exasperatingly slow. Itis 
more often the mentally retarded who answers slowly, 
but exceptions to this rule are not uncommon. One 8-year- 
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old boy examined by the writer answered so hesitatingly 
that it required sittings of nearly an hour each to com- 
plete the test. ‘The résult, however, showed a mental age 
of 1114 years, or an I Q of 143. 

It is permissible to hurry the child by an occasional 
“ that’s fine; now, quickly," ete., but in doing this caution 
must be exercised, or the child's mental process may be 
blocked. The appearance of nagging must be carefully 
avoided. If the test goes so slowly that it cannot be com- 
pleted in the above limits of time, it is usually best to stop 
and complete the examination at another time. When this 
is not possible, it is advisable to take a *en-minute inter- 
mission and a little xalk out of doors. 

Time can be saved by having all the necessary materials 
close at hand anu conveniently arrafiged. The coins should 
be kept in a separate purse, and the pictures, colors, stamps, 
and designs for drawing- should be mounted on stiff card- 
board, which may be punched and kept in a*notebook cover. 
The series of sentences, digits, comprehension questions, 
fables, etc., should either be mounted in similar fashion, 
er else printed in full on the record sheets used in the tests. 
The latter is more convenient. All other materials should 
be kept where they will not have to be hunted for. 

Besides saving valuable time, a little methodical fore- 
sight of this kind adds to the success of the test. If the child 


is kept waiting, the test loses its interest and attention" 
e 


e 


: Examiners will find it a great convenience to use the record booklet 
which has been specially devised for testing with the Stanford revision. It 
contajns all the necessary printed material, including digits, sentences, ab- 
surdities, fables, the vocabulary list, the reading selection, the square and 

ond for sopying, etc., and in addition gives with each test the stand- 
Tor scoring. It is so arranged as to afford ample room for a verbatim 
record of all the child's responses, and contains other features calculated 
econ anim Aamo cee Regarding purchasing of supplies see 
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strays. See to it, if possible, that no lull oceurs in the per- 
formance. é dle L 

Inexperienced examiners sometimes waste time foolishly 
by stopping to ingtruct the child on his failures. This is 
déubly bad, for besides losing time it makes the child con- 
scious of the imperfection of his responses and creates em- 
barrassment. Adhere to the purpose of the test, which is to 
ascertain the child’s intellectual level, not to instruct him. 

Desirable range of testing. There are two considerations 
here of equal importarice. It is necessary to make the ex- 
amination thorough, but in the pursuit of thoroughness we 
must be gareful ot to prodifed fatigue*or ennui. Unless 
there is reason to suspect*mental retardation, it is usually 
best to beginewith the group of tests just below the child's 
age. However, if theretis a failuré in the tests of that group, 
it is necessary to go back and try all the tests of the pre- 
vious group. In like manner the examination should be 
carried up the Scale, until a test group has been found in 
which all the tests are failed. 

Jt must be admitted, however, that because of time limita- 
tions and fatigue, it is not always practicable to adhere to 
this ideal of thoroughness. In testing normal children, little 
error will result if we go back no farther than the year which 
yielded only one failure, and if we stop with the year in 
which there was only one success. This is the lowest permis- 

sible limit of thoroughness. Defectives are more uneven 
menfally than normal children, and therefore scatter their 

` successes and failures over a wider range. With such sub- 
jects it is absolutely imperative that the test be thorough. 

In the casewf defectives it is sometimes necessary to be- 
gin with random testing, until a rough idea is gained of the 
mental level. But the skilled observer soon becomes ablé to 
utilize symptoms in the child's coliversation and conduct 
and to dispense with most of this preliminary exploration. 

e . 
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Order of giving the tests. The child’s efforts in the tests 
are sometimes markedly influenced by the order in which 
they are given. 4t language tests or memory tests are given 
first, the child is likely to be embarrassed. More suitable 
to begin with are those which test knowledge or judy- 
ment about objective things, such as the pictures, weights, 
stamps, bow-knot, colors, coins, counting pennies, number 
of fingers, right and left, time oriehtation, ball and field, 
paper-folding, etc. Tests like naming sixty words, finding 
rhymes, giving differences or similar;ties, making sentences, 
repeating sentences, and drawing are especially urisuitable 
because they tend to provoke self-conscicusness. " 

The tests as arrapged in this'revision are in the order 
which it is usually best to follow, but one should not hesi- 
tate to depart from the order given*when it seems best in 
a given case to do so. It is necessary to be constantly alert 
so that when the child shows a tendency to balk ata given 
type of test, such as those of memory, language, numbers, 
drawing, “ comprehension," etc., the work can be shifted 
to more agreeable tasks. When the child is at his ease 
again, it is usually possible to return to the troublesome 
tests with better success. In the case of 8-year-old D. C, 
who is a speech defective but otherwise above normal, it 
was quite impossible at the first sitting to give such tests 
as sentence-making, naming sixty words, reading, repeating 
sentences, giving definitions, etc.; at each test of this type. 
the child’s voice broke and he was ready to cry, diie, no 
doubt, to sensitiveness regarding his speech defect. Others 
do everything willingly except the drawing and copying. 
The*younger children sometimes refuse to repeat the sen- 
tences or digits. In all such cases it is best to pass on to 
something else. After 3 few minutes the rejected task may 
be done willingly. 

Coaxing to be avoided. Although we should always 
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encourage the child to believe that he can answer cor- 
rectly, if he will only try, we must avoid the common 
practice of dragging out responses by too fnuch urging and 
coaxing. The sympathies of the examiner tend to lead 
lfm into the habit of repeating and explaining the question 
if the child does nof answer promptly. This is nearly always 
a mistake, for the question is one which should be under- 
stood. Besides, explanations and coaxing are too often 
equivalent to answering the question for the child. It is 
almost "impossible to a ios this danger sufficiently upon 
the untfained examinér. One who is not familiar with the 
psychology of syggestion may*pht the answer in the child's 
mouth without suspecting what he is doing. 

Adhering £o formula. It cannot be too strongly empha- 
sized that unless we fellow a standardized procedure the 
tests lose their significance. The danger is chiefly that of 
unintenjionally and unconsciously introducing variations 
which will affeet the meaning of the test. One who has 
not had a thorough training in the methods of mental 
testing cannot appreciate how numerous are the opportu- 
nities for the unconscious transformation of a test. Many 
of these are pointed out in the description of the individ- 
ual tests, but it would be folly to undertake to warn the 
experimenter against every possible error of this kind. Some- 
times the omission or the addition of a single phrase in 

-giving the test wil? alter, materially the significance of the 
respdhse. Qnly the trained psychologist can vary the for- 
mula without risk of invalidating the result, and even he 
must be on his guard. “All sorts of misunderstandings re- 
garding the cerrect placing of tests and regarding their 
accuracy or inaccuracy have come about through the failure 
of different investigators to follow the same procedure." 

One who would use the tests fb any serious purpose, 
therefore, must study he procedure for each and every 
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test until he knows it thoroughly. After that a consid- 
erable amount of practice is necessary before one learns to 
avoid slips. .During the early stages of practice it is neces- 
sary to refer to the printed instructions frequently in order 
to check up errors before they have become habitual. \ 

The instructions hitherto available are at fault in not 
defining the procedure with sufficient definiteness, and it 
is the purpose of this volume to make good this deficiency 
as far as possible. 

It is too much, however, to suppos? that the instructions 
can be made ‘“fool-proof.” With whatever defitiiteness 
they may be set forth, sittiations are suse to arjse which 
the examiner cannot be formally’ prepared for. There is 
no limit to the multitude of misunderstandings possible. 
After testing hundreds of children ane still finds new ex- 
amples of misapprehension. In a few such cases the in- 
struction may be repeated, if there is reason to think the 
child’s hearing was at fault or if some extraordinary dis- 
traction has occurred. But unless otherwise stated in the 
directions, the repetition of a question is ordinarily to be 
avoided. Supplementary explanations are hardly ever 
permissible. 

Tn short, numberless situations may arise in the use of a 
test which may injure the validity of the response, events 
which cannot always be dealt with by preconceived rule. 


Accordingly, although we must urge unceasingly the im- . 


portance of following the standard procedure,.it is not to 
be supposed that formulas are an adequate substitute 
either for scientific judgment or for common sense. 
Scoring. The exact method of scoring the individual 
tests is sét,forth in the following chapters. Reference to 
the record booklet for use in testing will show that the 
records are to be kept à detail. Each subdivision of a test 
should be scored separately, in order that the clinica! pic- 
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ture may be as complete as possible. This helps in the final 
evaluation of the resuljs. It makes much difference, for 
example, whether success in repeating six digits is earned by 
Pes all three correctly or only one; or whether the 
child’s lack of success with the absurdities is due to failure 
on two, three, four, or all of them. Time should be re- 
corded whenever called for in the record blanks. x 

Recording responses, Plus and minus signs alone are 
not usyally sufficient. Whenever possible the entire re- 
sponse should be record2d. If the test results are to be used 
by any other person than the eyaminer,this is absolutely 
essential. eAny offer standard of completeness opens the 
door to carelessness and inaccuracy. In:nearly all the tests, 
except that of naming sixty worgs, the examiner will find 
it possible by the libéral use of abbreviations to record 
practically the entire response verbatim. In doing so, 
howevery one must be careful to avoid keeping the child 
waiting. Occasiónally it is necessary to leave off recording 
altogether because of the embarrassment sometimes aroused 
in the child by seeing his answer written down. The writer 
has met the latter difficulty several times. When for any 
reason it is not feasible to record anything more than score 
marks, success may be indicated by the sign +, failure by 
—, and half credit by 14. An exceptionally good response 
may be indicated hy ++, and an exceptionally poor re- 
sponse by — —. If thereis a slight doubt about a success 
or faifure thé sign ? may be added to the + or —. In 
general, however, score the response either -+ or —, avoid- 
ing half credit as far as it is possible to do so. A 

If the entire ‘response is not recorded it is necessary to 
record at least the score mark for each test whva-*he test 
is given. It must be borne in mind that the scoring is 
not a purely mechanical affair. Instead, the judgment of 
the examiner must come‘into play with every record made. 
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Tf the scoring is delayed, there is not only the danger of 
forgetting a response, but’ the judgment is likely to be 
influenced ‘by the subject’s responses to succeeding ques- 
tions. Our special record booklet contains wide margins, 
so that extended notes and observations regarding the 
child’s responses and behavior can be recorded as the test 
proceeds. ` 

Scattering of successes. It is sometimes a source of con- 
cern to the untrained examiner that the successes and fail- 
ures should be,scattered over quit an extensive range of 
years. Why, it may be asked, should not a child who has 
10-year intelligence answer correctly all fhe tests:up to and 
including group X,’and fail on all the tests beyond? There 
are two reasons why such is almost never the case. In the 
first place, the intelligence of an individual is ordinarily 
not even. There are many different kinds of intelligence, 
and in some of these the subject is better endowed than 
in others. A second reason lies in the fact that no test can 
be purely and simply a test of native intelligence. Given 
a certain degree of intelligence, accidents of experience 
and training bring it about that this intelligence will work 
more successfully with some kinds of material than with 
others. For both of these reasons there results a scattering 
of successes and failures over three or four years. The 
subject fails first in one or two tests of a group, then in 
two or three tests of the following group, the number of 
failures increasing until there are no suctesses at all. 
Success “ tapers off " from 100 per cent to 0. Once in a 
great while a child fails on several of the tests of a given 
year and succeeds with a majority of tliose in the next 
higher yéar. This is only an extreme instance of uneven 
intelligence or of specialized experience, and does not neces- 
sarily reflect upon the reliability of the tests for children 
in general. The method of calculation given above strikes 


4 


| 


{nvstrfcrions FOR USING 135 ¢ 


a kind of average and giveséhe general level.of intelligence, 
which is essentially the hing we want to know. 

Supplementary considerations. It would be a*mistake to 
npe that any set of mental tests could be devised which 

uld give us complete information about a child's native 
intelligence. There are no tests which are absolutely pure 
tests of intelligence. All are influenced to a greater or les$ 
degree also by training and by social environment. For 
this reason, all the ascertainable facts bearing on such 
influences should be glided to the record,of the mental 
examination, and ild be giyen due weight in reaching a 
final conclusion £S to the Jevel of intelligence. 

The following supplementary information should be 
gathered, wh€n possible: — . 


1. Social status (very superior, superior, average, inferior, or 
very inferior). h ri 

2. The teachers estimate of the child's intelligence (very su- 
perior, superior, average, inferior, or very inferior), 

3. School opportunities, including years of attendance, regu- 
larity, retardation or acceleration, etc. 

4. Quality of school work (very superior, superior, average, in- 
ferior, or very inferior). 

5. Physical handicaps, if any (adenoids, dis€ased tonsils, partial 
deafness, imperfect vision, malnutrition, etc.). 


In addition, the gxaminer will need to take account of 
the general attitude of the child during the examination. 
This 1s provided for in the record blanks under the heading 
“comments.” The comments should describe as fully as 
possible the conduct and attitude of the child during the 
examination, With emphasis upon such disturbing factors 
as fear, timidity, unwillingness to answer, overcoz4denee, 
carelessness, lack of attention, etc. „Sometimes, also, it is 
desirable to verify the child's age and to make record of 
the verification. J 
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Once more let it be urged that no degree of mechanical 
perfection of tke tests can ever take the place of good 
judgment and psychological insight. Intelligence is too 
complicated to be weighed, like a bag of'grain, by any eue 
who can read figures. . ‘ 
. Alternative tests. The tests designated as “ alternative 
tests ” are not intended for regular use. Inasmuch as they 
have been standardized and belong in the year group 
where they are placed, they may,be used as substitute 
tests on certain occasions. Sometiíaes one of the regular 
tests is spoiled in giving it, or the requisite material for it 
may not be at hand. Sometimes there Tay be'reason to 
suspect that the subject has become acquainted with some 
of the tests. In such casesit is a great convenience to have 
a few substitutes available. 

» It is necessary, however, to warn against a possible 
misuse of alternative tests. It is not permissible “to count 
success in an alternative test as offsetting failure in a regular 
test. This would give the subject too much leeway of 
failure. There are very exceptional cases, however, when it 
is legitimate to break this rule; namely, when one of the 
regular tests would be obviously unfair to the subject being 
tested. In year X, for example, one of the three alternative 
tests should be substituted for the reading test (X, 4) in 
case we are testing a subject who has not had the equivalent 
of at least two years of school work. In year VIII, it would 
be permissible to substitute the alternative test of naming 
six coins, instead of the vocabulary?test, in the case of a sub- 
ject avho came from a home where English was not spoken. 
In VII, it would perhaps not be unfair to substitute the 
aliernaxiVé test, in place of the test of copying a diamond, 
in the case of a subject who, because of timidity or em- 
barrassment, refused to attempt the diamond. But it 
would be going entirely too far to substitute an alter- 
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native test in the place of every regular test which the 
subject responded to by silence In the large majority of 
cases persistent silence deserves to be scoréd failure. 
Certain tests have been made alternatives because of 
théir inferior value, some because the presence of other 
tests of similar nature in the same year rendered them less 
necessary. E 
Finding mental age. «As there are six tests in each age 
group from III to X, each test in this part of the scale 
counts $ months toward mental age. There are eight tests 
in group XII, which,/because of the omission of the 11- 
year group, haveéa combined Value of^94 months, or 3 
months each. Similarly, each of the six tests in XIV has 
a value of 4 months (24 + 6 = 4). The tests of the “ aver- 
age adult" group areogiven a Value of 6 months each, 


and those of the “superior adult" group a value of 6 | 


months each. These values are in a sense arbitrary, but’ 
they are justified in the fact that they are such as 
to cause ordinary adults to test at the “average adult” 
level. 

The calculation of mental age is therefore simplicity 
itself. The rule is: (1) Credit the subject with all the tests 
below the point where the examination begins (remembering 
that the examination goes back until a year group has been 
found in which all the tests are passed); and (2) add to 
this basal credit 2 rhonths for each test passed successfully 
up toand ingluding yéar X, 3 months for each test passed 
in XII, 4 months for each test passed in XIV, 5 months 
for each success in “ average adult,” and 6 months for 
each success in ¢* superior adult." - 

For example, let us suppose that a child passes all the 
tests in VI, five of the six tests in VII, three in VIII, two 
in IX, and one in X. The totab credit earned is as 


follows: — i 


e 
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Years Months 
Credit presupposed, yearsItoV%......... 5 
Credit earned in VI, 6 tests passed, 2 months each . . 1 
Credit earned in VII, 5 tests passed, 2 months each . . 10 
Credit earned in VIII, 3 tests passed, 2 months each . . 6. 
Credit earned in IX, 2 tests passed, 2 months each . . 4 
Credit earned in X, 1 test passed, 2 months, . . . . 8. 
on cede DRAN EET S. 7 10 


Taking a subject who tests higher, let us suppose the 
following tests are passed: All in X,six of the eight in XII, 
two of the six in XIV, and one olthe six in “average 
adult." The total'credit if às follows: A 


Credit earned in XII, 6 tests passed, 3 months each . . 1 6 

» Credit earned in XIV, 2 tests passed, 4 months each. . 0 8 
Credit earned in *averageadult," 1 success, 5 months . 4 6& 

7 


One other point: If one or more tests of a year group have 
been omitted, as sometimes happens either from oversight 
or lack of time, ihe question arises how the tests which 
were given in such a year group should be evaluated. Sup- 
pose, for example, a subject has been given only four of 
the six tests in a given year, and that he passes two, or 
half of those given. In such a case the probability would 
be that had all six tests been given, three would have been 
passed; that is, one half of all. It if evident, therefore, that 
wher a test has been omitted, a proportionately larger value 
should be assigned to each of those given. 

if aif Six tests are given in any year group below XII, 
each has a value of 2 months, If only four are given, each 
has a value of 3 months (12 + 4 = 3). If five tests only 
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are given, each has a value of 2.4 months (19 + 5 = 2.4). 
If in year group XII only Six ef the eight tests are given, 
each has a value of 4 mohths (24 + 6*— 4).* If in the “aver- 
agg adult " group only five of the six tests are given, each 
has a value of 6 months instead of the usual 5 months. 
In this connection it will need to be remembered that the 
six “average adult" tests have a combined value of 30 
months (6 tests, 5 months each); also that the combined 
value of the six “superior adult" tests is 96 months 
(6 X 6 = 86). Accordingly, if only five of the six ' superior 
adult ” tests are give, the value of each is 36 + 5 = 7.2 


months. "A p» 

For example, fet us suppose that a subject has been tested 
as follows: All the six tests in X were given and all were 
passed; only six of the eight in XTI were given and five were 
passed; five of the six in XIV were given and three were 
passed; five of the six in “ average adult ” weré given and 
one was passed» five were given in “ superior adult ” and 
no credit earned. The result would be as follows: — 


Years Months 
Credit presupposed, yearsItoIX........ OCA] 
Credit earned in X, 6 given, 6 successes . 1 


Credit earned in XII, 6 given, 5 passed. Unit value of each 
test given:is 24 + 6 = 4, Total value of the 5 tests 
passed E E A ET E ye saa. e S CE TRIS 1 8 


passed is Bie MG O Biss, UN IM 0 14+ 


the: 1 suceaag E 2520 ee CAR BEER 0 6 
Credit earned in ppoperiox adult? 2 PLU DUE 0 Lj 
‘Total crbditdr es) E Dn D P in ti 


The calculation of mental age is really simpler than 
our verbal illustrations make it appear. After the operation 
d. 
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Li 
has been performed twenty or thirty times, it can be done 
in less than a half-minute without danger of error. 

The use of the intelligence qudtient. As elsewhere ex- 
plained, the mental age alone does not tell us what we want 
to know about a child's intelligence status. The significative 
of a given number of years of retardation or acceleration 
depends upon the age of the child. A 3-year-old child who 
is retarded one year is ordinarily feeble-minded; a 10-year- 
old retarded one year is only a little below normal. The 
child who at 3 years of age is retarded one year will prob- 
ably be retarded two years at the aye of 6, three years at 
the age of 9, and four years ut the age of 12. 

What we want to know, therefore, is tie ratio existing 
between mental age and real age. This is the intelligence 
quotient, or I Q: To find it we simply divide mental age 
(expressed in years and months) by real age (also expressed 
in years and months). The process is easier if we express 
each age in terms of months alone beforc dividing. The 
division can, of course, be performed almost ins tantaneously 
and with much less danger of error by the use of a slide 
tule or a division table. One who has to calculate many 
intelligence quotients should by all means use some kind of 
mechanical help. " 

How to find the I Q of adult subjects. Native intelli- 
gence, in so far as it can be measured by tests now avail- 
able, appears to improve but little after the age of 15 or 
16 years. Tt follows that in calculating the I Q of an adult 
subject, it will be necessary to disregard the years he has 
lived beyond the point where intelligence attains its final 
deveiopment. ; í 

Although the location of this point is not exactly known, 
it will be sufficiently accurate for our purpose to assume 
its location at 16 yeazs. Accordingly, any person over 16 
years of age, however old, is for purposes of calculating 
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I Q considered to be just 16 years old. If a youth of 18 
and a man of 60 years both have a mental age of 12 years, 
the I Q in each case is 12 + 16, or .75. M 
e significance of various values of the I Q is set forth 
Pee. Here it need only be repeated that 100 I Q 
means exactly averáge intelligence; that nearly all who are 
below 70 or 75 I Q are feeble-minded; and that the child of. 
125 I Q is about as much above the average as the high- 
grade feeble-minded individual is below the average. For 
ordinary purposes all ‘vho fall between 95 and 105 I Q 
may be considered as-average in intelligence, 

Materia] for us¢in testing. “I? is strongly recommended 
that in testing By the Stdnford revision the regular Stan- 
ford record hpoklets be used. These are so arranged as to 
make testing accurate, rapid, and Convenient. They contain 
square, diamond, round field, vocabulary list, fables, sen- 
tences, digits, and selections for memory tests, the reading’ 
selection barred for scoring, the dissected sentences, arith- 
metical problems, etc. One is required for each child tested.? 


1 Seg Chapter VI. 

2 Houghton Miffin Company will supply all the printed material 
needed in the tests, including the lines for the forms for VI, 2, the four 
pictures for “enumeration,” “description,” and *‘interpretation,” the 
pictures for V, 3 and VI, 2, the colors, designs for X, 3, the code for 
Average Adult 6, and score cards for square, diamond, designs, and 
ball-and-field. 

This is all the material required for the use of the Stanford revision, 
except the five weights for JX, @, and V, 1, and the Healy-Fernald Con- 
structión Puzzle for X. These may be purchased of C. H. Stoelting & 
Co., 3037 Carroll Avenue, Chicago. It is not necessary, however, to have 
the weights and the Constructfon Puzzle, as the presence of one or more 
alternative tests in each year makes it possible to substitute other tests 
instead of those retuiring these materials. This saves considerable ex- 
pense. Apart from these,awhich may either be made at home (see pages 
278, 279) or dispensed with, the only necessary equipment for usigethe 
Stanford revision is a copy of this book with the accompanying set of 
printed matter, and the record booklets. The récord booklets are supplied 
only in packages of 25. du^ 

.* 
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CHAPTER IX i 
INSTRUCTIONS FOR YEAR III 


^" III, 1. Pointing to parts of the body 


Procedure. After getting the child's attention, say: 
“ Show me your nose.” “ Put your finger on your nose.” 
Same with eyes, mouth, and hair. , 

Tact is often necessary ic»overcome i'midity. If two or 
three repetitions of the instruction fail to bring a response, 
point to the child's chin or ear and say: “ Js this your 
nose?” “ No??? “Then where is your nose?” Sometimes, 
after one has tried two or three parts of the test without 
eliciting any response, the child may suddenly release his 
inhibitions and answer all-the question” promptly. In 
case of persistent refusal to respond it is best not to harass 
the child for an answer, but to leave the test for a while 
and return to it later. This is a rule which applies generally 
throughout the scale. In the case of one exceptionally timid 
little girl, it was’ impossible to get any response by the 
usual procedure, but immediately when a doll was shown 
the child pointed willingly to its hose, eyes, mouth, and 
hair. The device was successful because it withdrew the 
child’s attention from herself and centered it, upon zome- 
thing objective. 

Scoring. Three responses out of four must be correct. 
Instead of pointing, the child Sometimes responds by 
winking the eyes, opening the mouth, ete., which is counted 
as'suüsfactory. 

Remarks. Binet’s purpose ip this test is to ascertain 
whether the subject is capable of comprehending simple 


’ 
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language. ‘Fhe ability to comprehend and use language is 
indeed one of the most refiable indication’ of the grade of 
mental development. The appreciation ef gestures comes 
fiet, then the comprehension of language heard, next the 
ability to repeat words and sentences mechanically, and 

nally the ability fo use language as a means of communica- 
tion. The present test, however, is not more strictly a test 
of language comprehension than the others of the 3-year 
group, and in any case it could not be said to mark the 
beginning of the power to comprehend spoken language. 
That is fairly well advanced by the age 6f 2 years. The 
lest closely resembles III, @¢(naming familiar objects), 
and III, 3 (enfimeratiow of objects in a picture), except 
that it brings in a personal element arid gives some clue to 
the development of the sense of'self, All.the data agree in 
locating the test at year III. 


Til, 2. Naming familiar objects - 


Procedure. Use a key, a penny, a closed knife, a watch, 
and an ordinary lead pencil. The key should be the usual 
large-sized doorkey, not one of the Yale type. The penny 
should not be too new, for the freshly*made, untarnished 
penny resembles very little the penny usually seen. Any 
ordinary pocket knife may be used, and it is to be shown 
unopened. The formula is, “ What is this?” or, * Tell me 
what this is,” as 

Scoring. There must be at least three correct responses 
out of five. A responsé is not correct unless the object is 
named. It is pot sufficient for thé child merely to show that 
he knows its use. 4 child, for example, may take the pencil 
and begin to mark with it, or go to the door and use*the 
key in the lock, but this is not suffigjent. At the same time 
we must not be too arbitrary about requiring a particular 

e* 
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name. “ Cent ” or “ pennies ” for “penny” is satisfactory, 
but “money " is not. The watch is sometimes called 
“a clock " or “ a tick-tock,” and we shall perhaps not be 
too liberal if we score these responses plus. “Pen” for 
“ pencil," however, is unsatisfactory. Substitute names for 
“key” and “knife” are rarely given. Mispronunciations 
due to baby-talk are of course ignored. 

Remarks. The purpose of this testis to find out whether 
the child has made the association between familiar objects 
and their names. ‘The mental processes necessary to enable 
the child to pass this test are very elementary, and yet, as 
far as they go, they are fundemental. Learning the names 
of objects frequently seen is a fowm of meatal activity in 
which the normally ‘endowed child of 2 to 4 years finds 
great satisfaction., Any mavked retardation in making such 
associations is a grave indication of the lack of that spon- 
taneity which is so necessary for the development of the 
higher grades of intelligence. It would be entirely beside 
the point, therefore, to question the validity of the test on 
the ground that a given child may not have been taught 
the names of the objects used. Practically all children 3 
years old, however poor their environment, have made the 
acquaintance of at! least three of the five objects, and if 
intelligence is normal they have learned their names as à 
result of spontaneous inquiry. 

Always use the list of objects here given, because it has 
been standardized. Any improvised ‘selection would be 
Sure to contain some objects either less or more familiar 
than those in the standardized list? Note also that three 
correct responses out of five are sufficient. If we required 
five Correct answers out of six (like Kuhlmann), or three 
out of iiifee (like Binet, Goddard, and Huey), the test would 
probably belong at thes4-year level. Binet states that this 
test is materially harder than that of naming objects in a 
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picture, since in the latter the child selects from a number 
of objects in the piature those he knows best, while in 
Fe former test he must name the objects we have arbitrarily 
osen. This difference does not hold, however, if we re- 

ê quire only three correct responses out of five for passing 
the test of naming objects, instead of Binet’s three out of 
three, All else being equal, it is of course easier to recogiiize 
and name a real objéct shown than it is to recognize and 


namecit from a picture. 
e 


«I, 3. Exfumeratios 6f objectS in pictures 


o 

Procedure. Use the three pictures designated as “Dutch 
Home,” “River Scene," and 4* Post-Office.” Say, “ Now 
I am going to show you a pretty picture.” Then, holding the 
first one before the child, close enough to permit distinct 
vision; say: “ Tell me what you Se in this picture.” If there 
is no response, as sometimes happens, due to embarrass- 
ment or timidity, repeat the request in this form: “ Look 
at the picture and tell me everything you can see in it.” If 
there is still no response, say: “ Show me the . . .” (naming 
some object in the picture). Only one question of this type, 
however, is permissible. If the child answers correctly, 
say: " That is fine; now tell me everything you see in the 
picture.” From this point the responses nearly always fol- 
low without further ceaxing. Indeed, if rapport has been 
properly cultivated before the test begins, the first ques- 
tion will ordinarily beesufficient. If the child names one or 
two things in a picture and then stops, urge him on by say- 
ing, “And what else?” Proceed with pictures b and c in 
the same manner: « 

Scoring. The test is passed if the child oce as 
many as three objects in one picture spontaneously; that is, 
without intervening questions or urging, Anything better 
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than enumeration (as descriptioa or interpretation) is also 
acceptable, but description is rarely encountered before 5 
years and interpretation rarely before 9 or 10,1 a 

Remarks. The purpose of the test in this year is to find 
out whether the sight of a familiar objeot in a picture pro- 
vokes recognition and calls up the appropriate name.? The 
average child of 3 or 4 years is in what Binet calls “ the 
identification stage ”; that is, familiar objects in a picture 
will be identified but not described, their relations:to one 
ancther will notsbe grasped. 

In giving the test. always present the pictures in the same 
order, first Dutch Home, then Biver Scene, then Post- 
Office. The order of presentation will no doubt seem to the 
uninitiated too trivial a matter to insist upon, but a little 
experience teaches one that an apparently insignificant 
change in the procedure may exert a considerable influence 
upon the response. Some pictures tend more strongly than 
others to provoke a particular type of response. Some lend 
themselves especially to enumeration, others to description, 
others to interpretation. The pictures used in the Stan- 
ford revision have been selected from a number which have 
been tried because. they are more uniform in this respect 
than most others in use. However, they are not without 
their differences, picture b, for example, tending more than 
the others to provoke description. 5 

There seems to be no disagreemert as to the proper 
location of this test, t 

E III, 4.-Giving sex : 

Procedure. If the subject is a boy, the formula is: “Are 
you g` boy or a little girl?” Jf a girl, “Are you 

* See instructions for VIT, 2, and XII, T 


SEG à discussion of the significance of the different types of response 
enumeration, description, and interpretation, see VII, 2, and XII, 7. 
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a little girl » a little boy? ~ This variation in the formula 
is necessary because of the tendency in young children to 
repeat mechanically the last word of anything that is 

to them. If there is no response, say: “Are you a 
itil girl?” (if a boy); or, “Are you a little boy?” (if a 
girl). If the answer "to the last question is “ no " (or a shake 
of the head), we then say: “ Well, what are you? Are you 
a little boy or a little girl ? ” (or vice versa). 

Scoring. The response is satisfactory if it indicates that 
the child has really made the discrimination, but we must 
be cautious about epting any other response than the 
direct T & file girl,” dr, “ A little boy.” “Yes” 
and “no” in ‘esponse ‘to the second question must be 
ers checked up. 

Remarks. Binet amd Goddard say that 3-year-olds can- 
not pass this test and that 4-year-olds almost never fail. 
We care accept the last part of this statement, but not the 
first part. Nedrly all of our 3-year-old subjects succeed 
with it. 

The test probably has nothing to do with sex conscious- 
ness, as such. Success in it would seem to depend on the 
ability to discriminate between familiar class names which 
are in a certain degree related. 


III, 5. Giving the family name 


Pfocedure. The child is asked, '* What is your name?” 
If the answer, as often happens, includes only the first 
name (Walter, for example), say: “Yes, but what is your 
other name? Walter what?” If the child is silent, o if he 
only repeats the first name, say: " Is your name Walter 
... 2” (giving a fictitious name, as Jones, Smitsi,~<te.). 
This question nearly always brings the correct answer if 
it is known. e 
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Scoring. Simply + or —. No attention is'paid to faults 
of pronunciation. ° 3 

Remarks. There is’ unanimous agreement that this test 
belongs in the 3-year group. Although the child has ‘not 
had as much opportunity to learn the family name as his 
first name, he is almost certain to have heard it more or 
less, and if his intelligence is normal the interest in self will 
ordinarily cause it to be remembered. 

The critic of the intelligence scale need not be, unduly 
exercised over the fact that there may be an occasional 
child of 3 years who has never heard his family name, We 
have all read of such childrén? but they are 80 extremely rare 
that the chances of A given 3-year-old being unjustly penal- 
ized for this reason are practically negligible. *n the second 
place, contingencies of this nature afe throughout the scale 
consistently allowed for in the percentage of passes required 
for locating a test. Since (in the year groups below XIV) 
the individual tests are located at the age evel where they 
are passed by 60 to 70 per cent of unselected children of 
that age, it follows that the child of average ability is 
expected to fail on about one third of the tests of his age 
group. The plan of the scale is such as to warrant this 
amount of leeway. But even granting the possibility that 


tent of two months, and the chances of two such injustices 
Occurring with the same child are very slight. Herein 
lies the advantage of a multiplicity of tests. No test con- 
sidered by itself is very dependable, but two dozen tests, 
arranged, are almost infinitely reliable, 
EJ 


ay 
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M, 6. Repeating ‘six to seven syllables 


ocedure. Begin by sayings Can you'say ‘mamma’ ? 
Néw, say ‘nice kitty.’”” Then ask the child to say, “I 
have a little dog." Speak the sentence distinctly and with 
expression, but in a natural voice and not too slowly. If 
there is no response, the first sentence may be repeated two 
or three times. Then give the other two sentences: “ The 
dog runs after the cat,” and, “ In summer the sun is hot." > 
A great deal of tact is sometimes necessapy to enlist the 
child’s coöperation ip this test. If he cannot be persuaded to 
try, the atternative test of thfee digits may be substituted. 
Scoring. The test is passed if at least one sentence is 
repeated without error after a single reading. “ Without 
error " is to be taken ‘iterally; there must be no omission, 
insertion, or transposition of words. Ignore indistinctness 
of artictilation and defects of pronunciation as long as they 
do not mutilaté the sentence beyond easy recognition. 
Remarks. The test does not presuppose that the child 
should have the ability to make and use sentences like these 
for purposes of communication, or even that he should 
know the meaning of all the words they contain. Its purpose 
is to bring out the ability of the child to repeat a six-sylla- 
ble series of more or less familiar language sounds. As 
every one knows, the normal child of 2 or 3 years is con- 
stantly imitating the speech of those around him and finds 
this ‘a great®source of delight. Long practice in the semi- 
mechanical repetition of language sounds is necessary for 
the learning of speech codrdinations and is therefore an 
indispensable preliminary to the purposeful use of language. 
High-grade idiots afid the lowest grade of imbeciles neyer ac- 
quire much facility in the repetition of language heard. The 
test gets at one of the simplest forms'of mental integration. 
Binet says that children of 3 years never repeat sentences 
o 
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of ten syllables. This is not strictly true, for six out of nine- 
teen 8-year-olds succeeded in doing so. All the data agree, 
however, that tle average child of 3 years repeats only six 
to seven syllables correctly. S 


E 


i III. Alternative test: repeating three digits 


Procedure. Use the following digits: 6-4-1, 3-5-2, 
8-8-7. Begin with two digits, as follows: “Listen; say 
4-2.” “Now, say 6-4-1.” “Now, say 3-5-2,” etc. Pro- 
nounce the digits in a distinct voice and with perfectly 
uniform emphasis at a rate just a little faster than one per 
second. Two per second, as recommended by Binet, is 
too rapid. ý , 

Young subjects, because of their natural timidity in the 
Presence of strangers, sometimes refuse to respond to this 
test. With subjects under.5 or 6 years of age it is sometimes 
necessary in such cases to re-read the first series of digits 
several times in order to secure a response. The response 
thus secured, however, is not counted in scoring, the pur- 
pose of the re-reading being merely to break the child's 
silence. The second and third series may be read but once. 
With the digits tests above year IV the re-reading of a 
series is never permissible. 

Scoring. Passed if the child repeats correctly, after a 
single reading, one series out of the three series given. Not 
only must the correct digits be given, but the order also 
must be correct. ^ 

Remarks, Others, on the basis of rather scanty data, 
have iisually located this test at the 4-year level. Our re- 
sults show that with the procedure described above it is 
fully^as easy as the test of repeating sentences of 6 to 
7 syllables. ° 


1 See p. 194 f. for further discussion of the digits test. 


CHAPTER X 
INSTRUCTIONS FOR YEAR IV 


IV, 1. Comparison of lines 


Procédure. Present the appropriate accompanying card 
with the lines in horizontal position. Point to the lines 
and say: “See thece lines. Lak closely and tell me which 
one is longer. Put your finger on the longest one.” We use 
the superlative as well as the compafative form of long 
because it i$ often more familiarto young subjects. If the 
child does not respond, say: “ Show me which line is the 
biggest.” Then withdraw the card, turn it about a few 
times, and present it again with the position of the two 
lines reversed, saying: “ Now show me the longest.” Turn 
the card again and make a third presentation. 

Scoring. All three comparisons must be made correctly; 
or if only two responses out of three are correct, all three 
pairs are again shown, just as before, andcif there is no error 
this time, the test is passed. The standard, therefore; is 
three correct responses out of three, or five out of six. 

Sometimes the child points, but at no particular part of 
the card. In such cases it may be difficult to decide whether 
he has failed to comprehend and to make the discrimination 
or has only been careless in pointing. It is then necessary 
to repeat the experiment until tke evidence is clear. , 

Remarks, As noted by Binet, success in this test depends 
on the comprehension of the verbal directions rather.than 
on actual discrimination of length. ‘The child who would 
unerringly choose the larger of two pieces of candy«might 
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fail on the comparison of lines; However, since the child 
must correctly compare the'lines three times in succession, 
or at least in five out of six trials, willingness to attend 
also plays a part. The attention of the low-grade imbecile, 
or even of the normal child of 3 years, is not very obedient 
to the suggestions of the experimenter. It may be gained 
momentarily, but it is not easily held to the same task for 
more than a few seconds. Hence some children who per- 
fectly comprehend this task fail to make a succession of 
correct comparisons because they are unable or unwilling 
to bring to bear even the small amount of attention which 
is necessary. This does not ih the least condone the fail- 
ure, for it is exactly in such voluntary coütrol of mental 
processes that we find one of the most charasteristic dif- 
ferences between bright and dull, or‘mature and immature 
subjects. 

There has been little disagreement as to the proper loca- 
tion of this test. e 


IV, 2. Discrimination of forms 


Procedure. Use the forms supplied with this book. 
First, place the circle of the duplicate set at “X,” and say: 
" Show me one like this," at the same lime passing the 
finger around the circumference of the circle. If the 
child does not respond, say: “Do you see all of these 
things?” (running the finger over the varieus forms); 
“And do you see this one?” (pointing again to the circle); 
“Now, find me another one just like this.” Use the square 
next, then the triangle, and the others in any order. 

: Correct the child's first error by saying: "No, find one 

Just^tike this” (again passing the finger around the outline 

of the form at “ X”). Make no comment on errors after 

the fist one, Proceeding at once with the next card, but 
94 
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each time the choice is correct encourage the child with 
a hearty “ That's good,” or something similar. 

Scoring. The test is passed if seven ow of ten choices 

aré correct, the first corrected error being counted. 
« Remarks. In the test of discriminating forms, unlike 
the test of comparing lines, lack of success is less often due 
to inability to understand the task than to failure to dis- 
criminate. The test may be regarded as a variation of the 
form-hoard test. It displays the subject’s ability to com- 
pare and contrast successive visual perceptions of form. 
The accurate perception of even a fairly simple form requires 
the integration of à numberof sensory elements into one 
whole. The fdfms used"in this test have meaning. They 
are far from, nonsense figures even for the (normal) child of 
4 years, who has, of curse, never heard about “ triangles,” 
“ squares,” “ rectangles,” etc. The meaning present at this 
level o£ intelligence is probably.a compound of such fac- 
tors as appreciation of symmetry and direction, and dis- 
crimination of quantity and number. 

Another element in success, especially in the latter part 
of the experiment, is the ability to make an attentive com- 
parison between the form shown and the others. The child 
may be satisfied to point to the first form his eye happens to 
fall upon. Far from being a legitimate excuse for failure, 
such an exhibition of inattention and of weakness of the 
critical faculty is symptomatic of a mental level below 4 
yeats. 9 j i 

In addition to counting the number of errors made, it is 
interesting to note with what forms they occur. To match 
the circle with the ellipse or the octagon, for exanfple, is 
a less serious error than to match it with the square or 
triangle. tae 

This test was devised and standardized by Dr. Fred 
Kuhlmann. It is inserted here without essenti tera- 
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tion, except that the size recemmended for-the forms is 
slightly reduced and minor'changes have been made in the 
wording of the directions. Our own results are favorable 
to the test and to the location assigned it by its author. 


x IV, 3. Counting four pennies 


Procedure. Place four pennies in a horizontal row before 
the child. Say: “ See these pennies. Count them and tell 
me how many there are. Count them with your finger, this 
way” (pointing to the first one on the child's left) — 
“One” — “ Now, go ahead.” “If the child simply «gives the 
number (whether right or wrong) without pointing, say: 
“ No; count them with your finger, this way," stasting him off 
as before. Have him count them aléud. 

, Scoring. The test is passed only if the counting tallies 
with the pointing. It is mot sufficient merely to state the 
correct number without pointing. a 

Remarks. Contrary to what one might think, this is 
not to any great extent a test of ' schooling." Practically 
all children of this age have had opportunity to learn to 
count as far as four, and with nonnal children the sponta- 
neous inter^st in number is such that very few 4-year-olds, 
even from inferior social environment, fail to pass the test. 

While success requires more than the ability to repeat 
the number names by rote, it does not presuppose any power 
of calculation or a mastery of the number concepts from 
one to four. Many children who will readily say, mechani- 
cally, “ one, two, three, four," when started off, are not 
able tó pass the test. On the other hand, it is not expected 
that the child who passes will also necessarily understand 

‘our is made up of two two’s, or four one’s, or three 
plus one, ete. . 

Birét. Goddard, and Kuhlmann place this test in the 
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5-year group, but three Separate series of tests made for 
the Stanford revision, as well as nearly all the statisticr 
available from other sources, sholy that it belongs at 4 
yéars. 


è IV, 4. Copying a square 


Procedure. Place before the child a cardboard on which 
is drawn in heavy black lines a square about 114 inches 
on a side Give the child a pencil and say: “You see that 
(pointing to the square). I want you to make one just like 
it. Make it right here (showing where it 4s to be drawn). 
Go ahead. I knowryou can dp st nicelys” 

Avoid suchy an expression as, “I want you to draw a 
figure like that.” The child may not kaow the meaning of ^ 
either draw or figure, Also, in pointing to the model, take 
care not to run the finger around the four sides. 

Children sometimes have a deep-seated aversion to draw- 
ing on request.and a bit of tactfül urging may be necessary. 
Experience and tact will enable the experimenter in all 
but the rarest cases to come out victorious in these little 
battles with balky wills. Give three trials, saying each time: 
** Make it exactly like this,” pointing to model. Make sure 
that the child is in an easy position‘and that the paper 
used is held so it cannot slip. 

Scoring. The test is passed if at least one drawing out of 
the three is as goud as those marked + on the score card. 
Young subjects uswall¥ reduce figures in drawing from copy, 
but size is wholly disregarded in scoring. It is of more im- 
portance that the riglit angles be fairly well preserved than 
that the lines should be straight or the corners, entirely 
closed. The scoring of this test should be rather liberal. 

Remarks. After the three copies have been mado say: 

1 No material is needed if the regular Stanford record blanks are used, 
as these all contain the square and diamond. 

G G 
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** Which one do you like best?” In this Way we get an idea 


"criticism, a trait in which ; 
the mentally retarded’ are nearly "always behind normal 


children of their own age. Normal children, when young, 


‘Ubserve whether the child makes each part with careful 
effort, looking at the model from time to time, or whether 
the strokes are made in a haphazard way with only'an in- 
itial glance at the original. The latter procedure is quite 


Copying & square is one of three*drawing tests used in 
the Binet scale, the others being the diamond (year VII), 
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lines and in gach case the opposite sides are parallel; but 
Whereas 4-year intelligetice is ud to the task of copying a 
square, the diamond ordinarily requires 7-year intelligence. 
Probably, no one could have foreseen that a change in the 
angles would add so much to the difficulty of the figure. 
It would be worth while to devise and ‘standardize still 
more complicated figures, 


IV, 5. Comprehension, first dégree 


Procedure. After getting the child's attention, say: 
“What must you do when you are sleepy?” If necessary the 
question may be repeated a number of times, using a per- 
suasive and encouraging tone of voice. No other form of 
question may be substituted, About twenty seconds may 
be allowed for an answer, though as a rule subjects of 4 
or 5 years usually answer quite promptly or not at all. 

Proceed in the same way with the other two questions: 


Q 


“What ought you to do when you are cold?” “ What ought — 


a. 


you to do when you are hungry 2” 
Scoring. There must sbe two correct responses o» of 
j A. 


* 
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three. No one form of answeryis required. It is sufficient 
if the question is coraprehended and given a reasonably 
sensible answer: The following are samples of correct re- 
sponses: — 3 


(a) “Go to bed.” “Go to sleep." “Have my mother get me 
ready for bed.” “Lie still, not talk, and I'll soon be asleep." 

"(b) “Put on a coat” (or “cloak,” “furs,” “wrap up,” etc.). 
“Build a fire.” “Run and I 'll soon get warm.” “Get close 

to the stove.” “Go into the house,” or, “Go to bed,” may 
possibly deserve the score plus, though they are somewhat 
doubtful “and are certainly inferior to the responses just 


given. 5 Pv en 
(c) “Eat something." “Drink some milk.” “Buy a lunch.” 
“Have my mamma spread some bread aad butter,” ete. 


With the comprehension questions in this year it is 
nearly always easy to decide whether the response is ac- 
ceptable, failure being indicated usually either by silence 
or by an absurd or irrelevant answer. One 8-year-old Loy 
who had less than 4-year intelligence answered all three 
questions by putting his finger on his eye and saying: 
"I'd do that." “Have to cry” is a rather common in- 
correct response. - 

Remarks. The purpose of these questions is to ascer- 
tain whether the child can comprehend the situations sug- 
gested and give a reasonably pertinent reply. The first 
requirement, of course, is to understand the language; 
the second is to tell how the situation suggested shoald be 
met. 

The question may be raised whether a given child might 
not fail to answer the questions correctly ard yet have the 
intelligence to do the appropriate thing if the real situation 

„WÈ present. This is at least conceivable, but siuce it 
would not be practicable to make the subject actually 
cold; sleepy, or hungry in order to observe his behavior, 

*$ 
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we must content ourselves with suggesting.a situation to 
be imagined. It probably requires more intelligence to 
tell what one ought to do in a situation which has to be 
imagined than to do the right thing when the real situation 
is encountered. 

The comprehension questions of this year had not been 
standardized until the Stanford investigation of 1913-14. 
Questions a and b were suggested by Binet in 1905, while c 
is new. «They make an excellent test of 4-year intelligence. 


* IV, *6. Repeating.four digits 


Procedure. Say: “ Now, listen. I am going to say over 
some numbers and after I am through, I want you to say 
them exactly like I do: Listen closely and get them just 
right — 4-7-3-9.” Same with 2-8-5-4 and 7-2-6-1, 
The examiner should consume nearly four seconds in pro- 
nouncing each séries, and should practice in advance until 
this speed can be closely approximated. If the child re- 
fuses to respond, the first series may be repeated as often 
as may be necessary to prove an attempt, but success with 
a series which has been re-read may not, be counted. The 
second and third series may be pronounced but once. 

Scoring. Passed if the child repeats correctly, after 
a single reading, ope series out of the three series given. 
The order must be correct. 

Remarks.“The test of repeating four digits was not 
included by Binet in the scale and seems not to have been 
used by any of the Binet workers. It is passed by about 
three fourths óf our 4-year-olds. 


g 
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IV. Alternative test: repeatingtwelve to thirteen syllables 
The three seņtences’are: — 


(a) “The boy's name is John. He is a very good hoy.” 
(b) “When the train passes you will hear the whistle blow.” 
(c) “We are going to have a good time in the country.” 


Procedure. Get the child's attention and say: “ Listen, 
say this: * Where is kitty ?' ". After the child responds, add: 
“ Now say this . . . ,” reading the first sentence in a natural 
voice, distinctly and with expression. If the child is too 
timid to respond, the first sentence may be re-read, but 
in this case the response ie not couilted. Reyeading is 
permissible only with the first sentence. > 

Scoring. The test is passed if at least one sentence is 
repeated without werror afier a singče reading. As in the 
alternative test of year III, we ignore ordinary indistinct- 
ness and defects of pronunciation due to imperfect language 
development, but the sentence must be repeated without 
addition, omission, or transposition of words. 

Remarks. Sentences of twelve syllables had not been 
Standardized previous to the Stanford revision, but Binet 
locates memory for ten syllables at year V, and others 
have followed his example. Our own data show that even 
4-year-olds are usually able to repeat twelve syllables with 
the procedure here set forth. 


CHAPTER XI 
INSTRUCTIONS FOR YEAR V 


e V, 1. Comparison of weights 


Materials. It is necessary to have two weights, identical 
in shape, size, and Appearance; Weighing‘respectively 3 and 
15 grams. If manufactired weights are not at hand, it 
is easy to make satisfactory substitutes by taking stiff 
cardboard pill-boxes, @bout ll4'inches jn diameter, and 
filling them with cotton and shot to the desired weight. 
The sho£ must be embedded in the center of the cotton so 
as to prevent rattling. After the box has been loaded to 
the exact weight, the lid should be glued on firmly. If one 
' does not have access to laboratory scales, it is always possi- 
ble to secure the help of a druggist in the rather delicate 
task of weighing the boxes accurately. A set of pill-box 
weights will last through hundreds of tests, if handled care- ` 
fully, but they will not stand rough usage. The manu- 
factured blocks are more durable, and so more satisfactory 
in the long run. If the weights are not at hand, the alterna- 
tive test may be substituted. 

Procedure. Place the 3- and 15-gram weights on the 
table before the child ‘Some two or three inches apart. 
Say: “You see these blocks. They look just alike, bat one 
of them is heavy andeone is light. Try them and tell me which 
one is heavier.” If the child does not respond, repeat ‘the 


! The weights required for this test, and also for IX, 2, macabe pui 
chased of C. H. Stoelting & Co., 424 North Homan Ave., Chicago, Minois, 
e € 
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instructions, saying this time, “Tell me which one is the 
heaviest.” (Many American children have heard only the 
superlative form of the adjective used in the comparison 
of two objects.) 4 

Sometimes the child merely points to one of the boxes or 
picks up one at random and hands it to the examiner, 
thinking he is asked to guess which is heaviest. We then 
say: “No, that is not the way. You must take the boxes in 
your hands and try them, like this” (illustrating by lifting 
with one hand, first one box and then the other, a few inches 
from the table). Most children of 5 years are then able to 
make the comparison córrsetly. Very young, subjects, 
however, or older ones who are retarded, sometimes adopt 
the rather questionable method of lifting both weights in 
the same hand at once. This is always an unfavorable sign, 
especially if one of the blocks is placed in the hand on top 
of the other block. e b 

After the first trial, the weights are shuffled and again 
presented for comparison as before, this time with the posi- 
tions reversed. The third trial follows with the blocks in the 
same position as in the first trial. Some children have a 
tendency to stereotyped behavior, which in this test shows 
itself by choosing always the block on a certain side. Hence 
the necessity of alternating the positions.’ Reserve com- 
mendation until all three trials have been given. 

Scoring. The test is passed if two of the three comparisons 
are correct. If there is reason to suspect that the successful 
Tesponses were due to lucky guesses, the test should be en- 

Rémarks. This test is decidedly more difficult than that 
^f comparing lines (IV, 1). It is doubtful, however, if we 

«San regard the difference as one due primarily to the rela- 
tive difficulty of visual discrimination and muscular dis- 
q * For discussion of “stereotypy” see p. 208, 
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crimination. Vn fact, the tÉst with weights hardly taxes 
sensory discrimination at all when fised with children of 
5-year intelligence. Success depends, in thé first place, on 
the ability to understand the instructions; and in the second 
place, on the power to hold the instructions in mind long 
enough to guide the process of making the comparison. 
The test presupposes, in elementary form, a power which 
is operative in all the‘ higher independent processes of 
thoughts the power to neglect the manifold distractions of 
irrelevant sensations and ideas and to drive«lirect toward 
a goal. Here the goal is furnished by the instruction, 
“Try theri and see which is fieavier." This must be held 
` firmly enough i$ mind to control the steps necessary for 
making the comparison. Ideas of, piling the blocks on top 
of one another, throwing them, etc., must be inhibited. 
Sometimes the low-grade imbecile starts off in a very: 
promising way, then apparently forgets the instructions 
(loses sight of thé goal), and begins to play with the boxes 
in a random way. His mental processes are not consecu- 
tive, stable, or controlled. He is blown about at the mercy 
of every gust of momentary interest. 

There is very general agreement in tke assignment of 
this test to year V. 


V, 2. Naming colors 


Materials. Use satyrated red, yellow, blue, and green 
papers, about?? X 1 inch in size, pasted one half inch apart 
on white or gray cardbogrd. For sake of uniformity it is 
best to match the colors manufactured especially for this 
test.! 3 

Procedure. Point to the colors in the order, red, yellow, 


blue, green. Bring the finger clóse to the color designated, — 


1 Printed cards showing these colors are included in the set offs terial 
furnished by the publishers ofthis book. 


et 
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in order that there may be no mistake as to which one is 
meant, and say: “‘ Wat i$ the name of that color ? ” Do not 
say: “ What color is that?” or, “ What kind of a color is 
that 2” Such a formula might bring the answer, “ The first 
color"; or, “ A pretty volor." Still less would it do to say: 
** Show me the red,” ** Show me the yellow,” etc. This would 
thake it an entirely different test, one that would probably 
be passed a year earlier than thé Binet form of the ex- 
periment. Nor is it permissible, after a color has been mis- 
called, to retern to it and again ask its name. 

Scoring. The test is passed only if allthe colors are named 
correctly and without marked, uncertainty. " However, 
prefixing the adjegtive “ dark," or “ light," "before the name 
of a color is overlooked. , 

Remarks. Naining coon is not a test of color discrimi- 
nation, for that capacity is well developed years below 
the level at which this test is used. All 5-year-old$ who are 
not color blind discriminate among the four primary colors 
here used as readily as adults do. As stated by Binet, it 
is a test of the “ verbalization of color perception.” It 
tells us whether the child has associated the names of the 
four primary colors with his perceptual imagery of those 
colors. 

The ability to make simple associations between a sense 
impression and a name is certainly present in normal chil- 
dren some time before the above color associations are 
actually made. Many objects of experiénce are cor- 
rectly named two or three years earlier, and it may seem at 
first a little strange that, color names are learned so late. 
But it must be remembered that the child’ does not have 
numerous opportunities to observe and hear the names of 
~ “Several colors at once, nor does the designation of colors by 
their mes ordinarily have much practical value for the 

child. When he finally learns their names, it is 
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more becausetof his spontaheous interest in the world of 
sense. Lack of such spontaneous int&rest is always an un- 
favorable sign, and it is not surprising, ‘therefore, that 
imbecile intelligence has ordinarily never taken the trouble 
to associate colors with their names. Girls are somewhat 
superior to boys in this test, due probably to a greater 
natural interest in colors. 

Binet originally placed this test in year VIII, changing 
it to year VII in the 1911 scale. Goddard places it in year 
VII, while Kuhlmann omits it altogether. With a single 
exception, all the actual statistics with normal children 
justify thedocation di the est în fear M. "Bobertag' s figures 
` are the exceptión, opposed to which are Rowe, Winch, 
Dumville, Deugherty, Brigham, and all hse of the Stan- 
ford investigations. 

The test is probably more subject to the niae of home. 
environment than most of the other tests of the scale, 
and if the social status of the child is low, failure would not 
be especially significant until after the age of 6 years. On 
the whole it is an excellent test. 


V, 3. JEsthetic comparisof 


Use the three pairs of faces supplied with the printed 
forms. It goes without saying that improvised drawings 
may not be substituted for Binet’s until they have first 
been standardized. 

Procedure. Show the pairs in order from top to bottom. 
Say: “ Which of these two pictures is the prettiest?” Use 
both the comparative and the superlative forms of the ad- 
jective. Do not use the question, “ Which face is the uglier 
(ugliest)? " unless there is some difficulty in getting the 
child to respond. It is not permitted, ifl case of an ingorrect 
response, to give that part of the test again and to alow 

" o e 
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the child a chance to correct uis answer; or} in case this is 
done, we must considér only the original response in scoring. 

Scoring. The test is passed only if all three comparisons 
are made correctly. Any marked uncertainty is failure. 
Sometimes the child laughingly designates the ugly picture 
as the prettier, yet shows by his amused expression that he 
is probably conscious of its peculiarity or absurdity. In 
such cases “pretty” seems to be given the meaning of 
“funny " or "amusing." Nevertheless, we score this re- 
sponse as failure, since it betokens a rather infantile toler- 
ance of ugliness. _ à 

Remarks. From the psychological point of view this is 
a most interesting test. One might suppose that resthetic 
judgment would be relatively independent cf intelligence. 
Certainly no one could have known in advance of experience 
that intellectual retardation would reveal itself in weak- 
ness of the esthetic sense about as unmistakably as in 
memory, practical judgment, or the Comprehension of 
language. But such is the case. The development of the 
æsthetic sense parallels general mental growth rather 
closely. The imbecile of 4-year intelligence, even though 
he may have lived forty years, has no more chance of pass- 
ing this test than any other test in year V. It would be 
profitable to devise and standardize a set of pictures of the 
same general type which would measure a less primitive 
stage of esthetic development. . 

The present test was located by Binet in year VI and has 
been retained in that year in other revisions; but three 
separate Stanford investigations, as well as the statistics 
of Winch, Dumyille, Brigham, Rowe, dnd Dougherty, 
warrant its location in year V. ? 
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t ü t 
V, 4. Giving definitions.in terms of use 

Procedure. Use the words: Chair, horse, fork, doll, 
pencil, and table. Say: '* You have seen a chair. You know 
what a chair is. Tell me, what is a chdir? " And so on with 
the other words, always in the order in which they are 
named above. 

Occasionally there is difficulty in getting a response, which 
is sometiines due merely to the child's unwillingness to 
express his thoughts in sentences. The earlier tests require 
only words and phrases. In other cases silence is due to 

_ the rather indefinite form cf thé question. The child could 
answer, but is not quite sure what is expected of him. 
Whatever the tause, a little tactful urging is nearly always 
sufficient to bring a response. In this test we have not 
found the difficulty of overcoming silence nearly as great 
as others have stated it to be. In consecutive tests of 150 
5- and ô- year-old. children we encountered unbreakable 
silence with 8 words out of the total 900 (150 X 6). This 
is less than 1 per cent. But tactful encouragement is some- 
times necessary, and it is best to take the precaution of 
not giving the test until rapport has been well established. 

The urging should take the following form: “‘ I ’m sure 
you know what a...is. You have seen a... Now, 
tell me, what is a . .,. ?" That is, we merely repeat the 
question with a word ‘of encouragement and in a coaxing 
tone of voice. “It would not at all do to introduce other 
questions, like, “ What dogs a . . . look like?” or, “ What 
isa. . for?” * What do peopledo with a . PORA 

Someta instead of attempting a definition (of doll, 
for example), the child begins to talk in a more or less ir- 
relevant way, as, “ I have a great big doll. Auntie gave it 
to me for Christmas,” ete. In such cases we repeat the-ques- 
tion and say: “ Yes, but tell me; what is a doll?” This is 
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usually sufficient to bring the little chatter-box back to 
the task. 

Unless it is absolutely necessary to give the child lavish en- 
couragement, it is best to withhold approval or disapproval 
until the test has beén finished. If the first response is a 
poor one and we pronounce it “fine” or “very good,” 
"we tempt the child to persist in his low-grade type of defi- . 
nition. By withholding commént until the last word 
has been defined, we give greater play to spontaneity and 
initiative. ? 

Scoring. As a rule, children of 5 and 6 years define an 
object in terms of use, stating what it does, what it is for, 
what people do with it, etc. Definitions by description, by 
telling what substance it is made of, and by fiving the class 
to which it belongs are grouped together as “ definitions 
superior to use." It is not before 8 years that two thirds of 
the children spontaneotisly give a large „proportion of defi- 
nitions in terms superior to use. 

The test is passed in year V if four words out of the siz 
are defined in terms of use (or better than use). The fol- 
lowing are examples of satisfactory responses: — 

Chair: “To sit'on." “You sit on it.” “It is made of wood and 
has legs and back,” ete. 

Horse: “To drive.” “To ride.” “What people drive.” “To 
pull the wagon.” “It is big and has four legs," etc. 

Fork: “To eat with.” “To stick meat with.” “It is pud and 
has three sharp things," etc. 

Doll: “To play with." “What za dress and mm to bed. m Tu 
rock," etc. 

Pencil: "To write with.” “To drew. 3 “They write with it.” 
“Tt is sharp and makes a black mark." 

a Table: “To eat on.” “What you put the dinner on.” “Where 
you write." “It is made of wood and has legs.” 


Examples of failure are such responses as the following: 
* Á chair is a chair"; " There is a chair”; or simply; 
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* There " (pointing to a chair). We rd such responses 
without pressing for a further definition. About the only 
other type of failure is silence. R 

Remarks. It is not the purpose of this test to find out 
whether the child knows the meaning of the words he is 
asked to define. Words have purposély been chosen which 


are perfectly familiar to all normal children of 5 years., 


But with young children there is a difference between know- 
ing a word and giving a definition of it. Besides, we desire 
to find out how the child apperceives the word, or rather 
the object for which it stands; whether the thing is thought 
of in terms,of use, gppearance (shape, size, color, etc.), 
material composing it, or ctass relationships. 

This test, because it throws such interesting light on the 
maturity of the child's apperceptive processes, is one of 
the most valuable of all. It is possible to differentiate at 


least a half-dozen degrees of excellence in definitions, ac- ' 


cording to the intellectual maturity of the subject. A 
volume, indeed, could be written on the development of 
word definitions and the growth of meanings; but we will 
postpone further discussion until VIII, 5. Our concern 
at present is to know that children of 5 years should at 
least be able to define four of these six würds in terms of 
use. 

Binet placed the test in year VI, but our own figures 
and those of nearly “all the other investigations indicate 


that it 4s better located in’ year V. 


V, 5. The game of patience 


LI a 
Material. Prepare two rectangular cards, each 2 X 8 
inches, and divide one of them into two triangles by cut- 
ting it along one of its diagonals. ia 
Procedure. Place the üncut card on the table witir one 
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of its longer sides to the child. By the side of this card, a 
little nearer the child and a few inches apart, lay the two 
halves of the divided rectangle with their hy pothenuses 
turned from each other as follows: 


i Then say to the child: “J want 
Es to take these two pieces (touching 
the two triangles) and put them to- 
gether so they will look exactly like 

this” (pointing to the uncut card). 


If the child Mdb) we repeat the instructions with a 
little are Say nothing about hurrying, as this is likely 
to cause confusion. Give three trial, of one minute each. 
If only one trial is given, success is too, often a result of 
chance moves; But luck is not likely to bring two successes 
in three trials., If the first trial is a failure, move the cut 
halves back to their original position and say: “ No; 
put them together so they will look like this ” (pointing to the 
uncut card). Make no other comment of approval or dis- 
approval. Disregard in silence the inquiring looks of the 
child who tries to read his success or failure in your face. 
If one of the pieces is turned over, the task becomes im- 
possible, and it i is then necessary to turn the piece back to 
its original position and begin over, not counting this trial. 
Have the under side of the pieces marked so as to avoid the 
risk of presenting one of them to the child wrong side up. 
Scoring. There must be two successes in three trials. 
About the only difficulty in scoring is that of deciding what 
constitutes a trial. We count it a trial when the child 
brings the pieces together and (after few or many changes) 
leaves them in some position. Whether he succeeds after 
many moves, or leaves the pieces with approval in some 
absurd position, or gives up and says he cannot do it, his 
effort counts as one trial. A single trial may involve à 
number of unsuccessful Changes of position in the two 
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cards, but these changes mty not PU altogether more 


than one minute. A 
Remarks. As aptly described by Binet, the operation has 
the"following elements: “ (1) To keep in mind the end to 


be attained, that is to say, the s ade to be formed. It is _ 


fiecessary to comprehend this end*and not to lose sight of 
it. (2) To try different combinations under the influence 
of this directing idea, which guides the efforts of the child 
even though he be unconscious of the fact. (3) To judge 
the formed combination, compare it with the model, and 
decide whether it is the correct one.” 

It may pe classe@, therefore, ag one of the many forms ol 
the “ combinatjon methód." Elements must be combined 
into some kind of whole under the guidànce of a directing 
idea. In this respect itehas somefhing in common with the 
form-board test, the Ebbinghaus test, and the test with dis- 
sected sentences (XII, 4). Binet, designates it a “ test of 
patience,” becawse success in it depends upon a certain 
willingness to persist in a line of action under the control 
of an idea. 

Not all failures in this test are equally significant. A 
bright child of 5 years sometimes fails, but usually not 
without many trial combinations which Ife rejects one after 
another as unsatisfactory. A dull child of the same age 
often stops after he has brought the pieces into any sort of 
juxtaposition, howéver absurd, and may be quite satisfied 
with dis foolish effort. His mind is not fruitful and he lacks 
the power of auto-criticism. 

It would be well worth while to work out a new and 
somewhat more difficult “ test of patience,” but with special 
care to avoid the puzzling features of the usual games of 
anagrams. The one given us by Binet is rather easy “for 
year V, though plainly somewhat too, difficult for year IV. 
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V, 6.\ Three cómmissions ^ 

Procedure. After getting up from the chair and moving 
with the child to the center of the room, say: “ Now, I 
want you to do something for me. — Here's a key. I want 
you to put it on that chair over there; then I want you to 
shut (or open) that door, and then bring me the box which 
you see over there (pointing in turn to the objects designated). 
Do you understand? Be sure to get it right. First, put the 
key on the chair, then shut (open) the door, then bring me the 
box (again pointing). Go ahead." Stress the words first 
and then so as to emphasize the order i ig which the commis- 
sions are to be executed. 

Give the comniissions always in the above order. Do 
not repeat the instructidhs again ar give any further aid 
whatever, even by the direction of the gaze. If the child 
stops or hesitates it is never permissible to say:, “ What 
next?” Have the self-control to leave tho child alone with 
his task. 

Scoring. All three commissions must be executed and in 
the proper order. Failure may result, therefore, either from 
leaving out one or more of the commands or from changing 
the order. The former is more often the case. 

Remarks. Success depends first on the ability to compre- 
hend the commands, and secondly, on the ability to hold 
them in mind. It is therefore a test vf memory, though 
of a somewhat different kind from that involved in repeat- 
ing digits or sentences. It is an excellent test, for it throws 
light on a kind of intelligence which is demanded in all 
occupations and in everyday life. A more difficult test of 
en same type ought to be worked out for a higher age 


Binet originally located this test in year VI, but in 1911 
changed it to vy VIL This is unfortunate, for the three 
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Stanford investigations, astwell as the statistics of all other 
investigators, show conclusively thit it is easy enough for 
year V. j^ 


V. Alternative test: giving age 


* Procedure. The formula is sinis. “ How old are you? ” 
The child of this age is, of course, not expected to know the 
date of his birthday, but merely how many years old he is. 

Scoring. About the only danger in scoring is in the 
failure to verify the child's response. Some.children give 
an incorrect answer with perfect assurance, and it is 
therefore always necessary lo werify. « 

Remarks. Igability fo give the age may or may not 
be significant. If the child has arrived at the age of 7 or 
8 years and has had aaything lite a normal social environ- 
ment, failure in the test is an extremely unfavorable sign. 
But if the child is an orphan or has grown up in neglect, 
ignorance of age has little significance for intelligence. 
About all we can say is that if a child gives his age cor- 
rectly, it is because he has had sufficient interest and in- 
telligence to remember verbal statements which have been 


made concerning him in his presence. He may even pass _ 


the test without attaching any definite meaning to the 
word “year.” On the other hand, if he has lived seven or 
sight years in a normal environment, it is safe to assume 
that he has heardshis age given many times, and failure to 
remember if would: thën indicate either a weak memory 
or a grave inferiority of spontaneous interests, or both. 
Normal children have # natural interest in the things they 
hear said abput themselves, while the middle-grade im- 
becile of even 40 years may fail to remember his age, how- 
ever often he may have heard,it stated. ° 

Binet placed the test in year VI pf the 1908 series, but 
omitted it altogether in 1911. Kuhlmann and* Goddard 

ate 
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also omit it, perhaps er N wvertheless, it is always in- 
teresting to give as a supplementary test. Children from 
good homes acquire the knowledge about a year earlier 
than those from less favorable surroundings. Unselected 
shildren of California ordinarily pass the test at 5 years. 


^ 


hs 


. CHAPTER KIT 
INSTRUCTIONS FOR YEAR VI hi 
i 


e VI, 1. Distinguishing right and left 


Procedure. Say to the child: “ Show ^ad your right 
hand.” , After this $s responded,to, say: “ Show me your 
left ear.” "Then; Show mé your right eye.” Stress the 
words left and ear rather strongly and equally; also right 
and eye. If there is onegrror, repeat the test, this time with 
left hand, right ear, and left eye. Carefully avoid giving 
any help by look of approval or disapproval, by glancing 
at the part of the body indicatéd, or by supplementary 
questions. 

Scoring. The test is passed if all three questions are an- 
swered correctly, or if, in case of one error, the three addi- 
tional questions are all answered correctly. The standard, 
therefore, is three out of three, or five out*of six. 

The chief danger of variation among different examiners 
in scoring comes from double responses. For example, the 
child may point first to one ear and then to the other. ^ 
In al cases of double fesponse, the rule is to count the 
second response and disregard the first. This holds whether 
the first response was Wrong and the second right, or vice 
versa. t $ " 

Remarks. It is interesting to follow the child’s acquisi- 
tions of language distinctions relating to spacial orientation. 
"Other distinctions of this type are“those between up and 
down, above and below, near and far, before and behind, 
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etc. As Bobertag has pointed :out, the child first masters 
such distinctions as up and down, above and below, before 
and behind, etc, and arrives at a knowledge of right and 
left rather tardily. 

How may we explain the late distinction of right and left 
as compared with up and down? At least four theories may 
be advanced: (1) Something depends on the frequency 
with which children have occasion to make the respective 
distinctions. (2) It may be explained on the supposition 
that kinesthetic sensations are more prominently involved 
in distinctions of up and down than in distinctions of right 
and left. It is certainly trye that, in distinguishing the two 
sides of a thing, less bodily movement is ordinarily required 
than in distinctious of its upper and lower aspects. The 
former demands only a shift of thp eyes, the latter often 
requires an upward or downward movement of the head. 
(8) It may be due to the fact that the appearance of an 
object is more affected by differences in vertical orientation 
than by those of horizontal orientation. We see an object 
now from one side, now from the other, and the two aspects 
easily blend, while the two aspects corresponding to above 
and below are not viewed in such rapid succession and so 
remain much more distinct from one another in the child’s 
mind. Or, (4), the difference may be mainly a matter of 
language.. The child undoubtedly hears the words up 
and down much oftener than right and izft, and thus learns 
their meaning earlier. Horizontal distinctions are commonly 
made in such terms as this side and that side, or merely by 
pointing, while in the case of vertival distinctions the words 
up and down are used constantly. This last explanation 
is a very plausible one, but it is very probable that other 
faciors are also involved. 

The distinction bejween right and left has a certain in- 
herent and more or less mysterious difficulty. To convince 
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one’s self of this it is only necessary[ to try a little experi- 
ment on the first fifty persons dne chances to meet, The 
experiment is as follows. Say: “I am goirig to ask you a 
question and I want you to answer it as quickly as you can." 
Then ask: ‘ Which is your right hand?" About forty 
persons out of fifty will answer correctly without a second's 
hesitation, several will require two or three seconds to 
respond, while a few, Possibly four or five per cent, will 
grow confused and perhaps be unable to respond for five or 
ten seconds. Some very intelligent adults c&finot possibly 
tell which is the right or left hand without first searching 
for a sear or some other Gistifguishing mark which is known 
to be on a partieular hand. Others resort to incipient move- 
ments of writing, and since, of cougse, every one knows which 
hand he writes with, the writing movements automatically 
initiated give the desired clue. One bright little girl of 9 
years responded, by trying to wink first one eye and then 
the other. Asked why she did this, she said she knew she 
could wink her left eye, but not her right! One who is 
resourceful enough to adopt such an ingenious method is 
surely not less intelligent than the one who is able to respond 
by a direct instead of an intermediate association. 

Tt seems that normal people never encounter a corre- 
sponding difficulty in distinguishing up and down. The 
writer has questioned several hundred without finding a 
singe instance, whereas a great many have to employ 
some intermediate association in order to distinguish right 
and left. It is the “ pis and q's" that children must be 
told to mind; not the “ p's and,b’s.” The former is a hori- 
zontal, the latter a vertical distinction. vf 

Considering thé difficulty which normal adults some- 

- times have in distinguishing right and left, is it fair to use 
this test as a measure of intelligence? We may answer in 
the affirmative. It is fair because normal adults, notwith- 

so 
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standing momentary ‘uncertainty, are invariably able to 
make the distinction, if not by direct association, then by 
an intermediate one. We overlook the momentary confu- 
sion and regard only the correctness of the response. 
Subjects who are beloy middle-grade imbecile, however 
long they have lived, seldom pass the test. 

‘This test found a place in year VI of Binet’s 1908 scale, 
but was shifted to year VII in the 1911 revision. The Stan- 
ford statistics, and all other available data, with the ex- 
ception of ‘Bobertag’s, justify its retention in year VI. 
It “is possible that the children of different nations do not 
have equal opportunity and stimulus fur learning the dis- 


` tinction between right and left, but the data show that as 


far as American and English children are concerned we 
have a right to expect this knowledge in children of 6 
years. 


VI, 2. Finding omissions in pictures 


Procedure. Show the pictures to the child one at a time 
in the order in which they are lettered, a, b, c, d. When 
the first picture is shown (that with the eye lacking), 
say: " There is scmething wrong with this face. It is not 
all there. Part of it is left out. Look carefully and tell me 
what part of the face is not there.” Often the child gives 
an irrelevant answer; as, “The fect are gone,” “The 
stomach is not there,” etc. These statements are true, 
but they do not satisfy the requirements of the test, so 
we say: “ No; I am talking about the face. Look again 
and tell me what is left out of the face.” If the correct 
Tesponse does not follow, we point to the place where the 
eye should be and say: “ See, the eye is gone.” When picture 
b is shown we say merely: * What is left out of this face?” 
Likewise with picturé c. For picture d we say: * What 
ds left out of this picture?” No help of any kind is given 
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unless (if neeessary) with the first picture. With the others 
we confine ourselves to the single question, and the answer 
should be given promptly, say within twenty to twenty- 
five seconds. 

Scoring. Passed if the omission is correctly pointed out 
in three out of four of the pictures. Certain minor errors 
we may overlook, such as “ eyes ” instead of “eyes for 
the first picture; “ nese and one ear” instead of merely 
* nose " for the third; “hands” instead of “ arms ” for 
the fourth, ete. Errors like the following, wever, count 
as failure: “ The other eye,” or “ The other ear” forthe” 
first or third; “ The ears xfor*the fofirth, ete. 

Remarks. he test is one of the two or three dozen forms ¢ 
of the so-ealled “ completion test," all of which have it in 
common that from tfie given parts of à whole the missing 
parts are to be found. The whole to be completed may be a 
word;*a sentence, a story, à picture, a group of pictures, 
an object, or În fact almost anything. Sometimes all the 
parts of the whole are given and only the arrangement or 
order is to be found, as in the test with dissected sentences. 

Further discussion of the completion test will be found 
in connection with test 4, year XII. for the present we 
will only observe that notwithstanding a certain similarity 
among the tests of this type, they do not all call into play 
the same mental processes. The factor most involved may 
be verbal language qoherence, visual perception of form, 
thè associftion of abstract ideas, etc. To pass Binet’s test 
with mutilated pictures requires, (1) that the parts of the 
picture be perceived as constituting a whole; and (2) that 
the idea of & human face or form be so easily and so clearly 
reproducible that it may act, even before it comes fully 
into consciousness, as a model or, pattern, for the criticism 
of the picture shown. The yo hgerethe child, the less ™ 
adequate, in this sense, is his perceptual familiarity with 

z e 
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common objects. In jtandardizing a series sof “absurd 
pictures,” the writer has found that normal children of 8 
years often see nothing wrong in a picture which shows a 
eat with two legs or a hen with four legs. Such children 
would, of course, never ‘mistake a cat for a hen. Their, 
trouble lies in the inability to call up in clear form a “ free 
ide,” of a cat or a hen for comparison with the perceptual 
presentation offered by the picture. Middle-grade imbeciles 
of adult age have much the same difficulty as normal 
children of 4*jears in recognizing mutilations or absurdi- 
Vcr-5p pictures of familiar objects. ^ 
Binet first placed this teit iz. year VII, changing ‘it to 
year VIII in the 1911 revision. In other revisions it has 
been retained in year VII, although all the avail.ble statis- 
tics except Bobertag’s warrant its location in year VI. 


_ VI, 3. Counting thirteen pennias 


Procedure. The procedure is the same as in the test of 
counting four pennies (year IV, test 3). If the first response 
contains only a minor error, such as the omission of a 
number in counting, failure to tally with the finger, ete., 
a second trial is given. 

Scoring. The test is passed if there is one success in two 
trials. Success requires that the counting should tally with 
the pointing. It is not sufficient merely to state the number 
of pennies without pointing, for unless the child ‘points and 
counts aloud we cannot be sure that his correct answer 
may not be the joint result of two errors in opposite direc- 
tions and equal; for example, if one penny were skipped and 
‘another were counted twice the total resu]t would still be 
» Correct, but the performance would not satisfy the 

requirements. NN. 

Remarks. Does success in this test depend upon intelli- 
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gence or uponschooling? ‘he answer is, intelligence mainly. 
There are Possibly a few normal (6-year-old children who 
could not pass the test for lack of instruction, but children 
of this age usually have enough spontaneous interest in 
numbers to acquire facility in counting as far as 19 without 
formal teaching. Certainly, inability to do so by the age 
of 7 years is a suspicious sign unless the child’s environment 
has been extraordinarily unfavorable. On the other hand, 
feeble-minded adults*of the 5-year level usually have to 
have'a great deal of instruction before they acquire the 


ability to count 13, and many of them are hardly able to~- 


learn it at all. Soemuch does our learning depend on ofiginal 
endowment. —' 


LI 
Binet originally placed this test in year VII, but moved 


it to year VI in 1911, All the statistics, without exception, 
show that this change was justified. 'Bobertag says that 
nearly all 7-year-olds who are not feeble-minded dan 
pass it, a statgment with which we can fully agree. 


VI, 4. Comprehension, second degree 


Procedure. The questions used in this year are: — 
(a) “What 's the thing to do if it is ratning when you start to 
school?” 
(b) “What 's the thing to do if you find that your house is on fire?” 
(c) “What `s the, thing to do if you are going some place and miss 
your gen (car) P’ 
Note that the wording of the first part of the ques- 
tions is slightly different from that in year IV, test 5. 
If there ig no response, or ifethe child looks puzged, the 
question may be repeated once or twice. The form of the 
question must rt under apy circumstances be altered. 


* Question b, for example, would Seon changed if 


we should say: “ Suppose you fo come "home from 
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- school and find that your house was burning up. What 
would you do?” The ‘expression “burning ùp” would 
probably be much less likely to suggest calling a fireman 
than would the words “ on fire.” € 
Scoring. Two out of three must be answered correctly. 
The harder the comprehension questions are, the greater 
the variety of answers and the greater the difficulty of 
scoring. Because of the difficulty many examiners find in 
scoring this test, we will list the most common satisfactory, 
unsatisfactorz. and doubtful responses to each question. 


resa. (a) If it is raining when you start lo school 
'atisf: . “Take ‘umbrelia,” “Bring a parasol,” “Pat on 
/rubbers," “Wear an overcoat,” etc. This type of response occurred 
61 times out of 72 successes, “Have my father bring me" also 
counts plus. s 1 y 
Unsatisfactory. “Go home,” “Stay at home,” “Stay in the 
house,” “Have the rainbow,” "Stay in school,” etc. “Stay at 
home” is the most common failure and might at first seem to the 
examiner to be a satisfactory response. As a ma?ter of fact, this 
answer rests on a slight misunderstanding of the question, the 
import of which is that one is to go to school and it is raining. 

. "Run" as an answer is a little more troublesome. Tt 
may reasonably be scored plus if it can be ascertained that the 
child is accustomed to meet the situation in this way. It is a com- 
mon response with children in those regions of the Southwest 
where rains are so infrequent that umbrellas are rarely used. 
“Bring my lunch” may be considered a satisfactory response in 
case the child is in the habit of so doing on rainy days. 


(b) If you find that your house is on fire « i 
Satisfactory. “Ring the fire alarm,” “Call the firemen,” “C; 
for help,” “Put water on it,” ete. - 
ea A The most eommon failure, accounting for 
nearly of all, is to suggest finding other shelter? e.g., “Go to 
the hotel,” “Get another house,” "Stay with your friends,” 
Build a new house,” etc. Qthers*are: “Tell them you are sorry 


^7 it burned down,” “Be canjful and not let it burn again,” “Have 


it insured,” " Cry,” “Call the Policeman,” etc. 
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Doubtful. Instead of suggesting measttres to put out the fire, a 
good many chfidren suggest mere escap? or the saving of house- 
hold articles. Responses of this type are: “Jump out of the win- 
dows,” “Save yourself," “Get out as fast as yot can,” “Save the 
baby,” “Get my dolls and jewelry and hurry and get out." These 
answers are about one seventh as frequent as the perfectly satis- 
factory ones, and the rule for scoring them is a matter of some 
importance, Under certain circumstances the logical thing to do 
would be to save one's self or valuables without wasting time tty- 
ing to call help. There may be no help in reach, or a fire which the 
child imagines may be too far along for help to be effective. In 
order to avoid the possibility of doing a subject an ixjüstice, it may 


f 


be desirable to score such answers plus. We must not be ejer AE. 


arbitrary. e " e 
ome (0) If yot més your train " 

Satisfactory. "Fhe answer we expect is, “Wait for another,” 
“Take the next car," or something ġo that effect. This type of 
answer includes about 85*per cent of the responses which do not 
belong obviously in the unsatisfactory group. “Take a jitney" is 
a moderp variation of this response which must be counted as 
satisfactory. 4 

Unsatisfactory. “These are endless, One continues to meet new 
examples of absurdity, however many children one has tested. 
The possibilities are literally inexhaustible, but the following are 
among the most common: “Wait for it to come back,” “Have to 
walk,” “Be mad,” “Don’t swear,” “Run and try to catch it,” 
“Try to jump on," “Don’t go to that place,"*'* Go to the next sta- 
tion,” etc. 

Doubtful. The main doubtful response is, “Go home again,” 
“Come back next day and catch another," etc. In small or isolated 
towns having only ohe or two trains per day, this is the logical 
thingeto do, and in such cases the score is plus. Fortunately, only 
about one answer in ten gives rise to any difference of opinion 
among even partly trained gxaminers. 

Remarks. The three comprehension questions oj this 
group were all suggested by Binet in 1905. Only one of 
them, however, «What would you do if you were géing 
“some place and missed your train? \, wag incorporated in 
the 1908 or 1911 series, aud this was used in year X with 
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seven others much hatder. The other two remained un- 
standardized previous to the Stanford investigation.! 


VI, 5. Naming four coins 


Procedure. Show a nickel, a penny, a quarter, and & 
dime, asking each time: “ What is that? " If the child mis- 
understands and answers, “Money,” or “A piece of 
money," we say: “Yes, but what do you call that piece of 
money?” Straw the coins always in the order given above. 

“e-Scoring. The test is passed if three of the four questions 
are correctly answered. Any correct degignation,of a coin 
is satisfactory, including provincialisms like “two bits " 
for the 25-cent piece, etc. If the child changes his response 
for a coin, we count the second answer and ignore the first. 
No supplementary questions are permissible. 

Remarks. Some of the critics of the Binet scale, regard 
this test as of little value, because, they say, the ability to 
identify pieces of money depends entirely on instruction 
or other accidents of environment. The figures show, 
however, that it is not greatly influenced by differences of 
social environment, although children from poor homes do 
slightly better with it than those from homes of wealth 
and culture. The fact seems to be that practically all chil- 
dren by the age of 6 years have had opportunity to learn 
the names of the smaller coins, and if they have failed to 
learn them it betokens a lack of that spontaneity of intcrest 
in things which we have mentioned so often as a fundamental 
presupposition of intelligence, It is by no means a test of 
mere raechanical memory. ` ' 

This test was given a place in year VII of Binet's 1908 
scale, the coins used being the 1-sou, 2sous, 10-sous, and 


puit Fini discvision 8t the comprehension questions as a test, se” 
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5-frane pieces. It was omitted from the Binet 1911 re- 
vision and also from that of Geddard. Kuhlmann retains 
it im year VII. Others, however, have required all four 
coins to be correctly named, and when this standard is 
used the test is difficult enough for year VII. Germany 
‘has six coins up to and including the 1-mark piece, all of 
which could be named by 76 per cent of Bobertag’s 7-year- 
olds. With the coins and the standard of scoring used in 
the Stanford revision the test belongs well in year VI. 


YI,,6- Repeating sixteen do eighteen syllables «^ ji 
The sentences are: — 
(a) “ im bre having a fine time. We goua a little mouse in the 


(b) B Walter had a fine time on his vacation. "He went fishing every 
(c) “We will go out for a long walk. Please give me my pretty 
straw hat.” 


Procedure. The instructions should be given as follows: 
* Now, listen. I am going to say something and after I am 
through I want you to say it over just like, I do. Understand 7 
Listen carefully and be sure to say exactly what I say.” 
Then read the first sentence rather slowly, in a distinct 
voice, and with expression. If the response is not too bad, 
praise the child’s efforts. Then proceed with the second and 
thir sentences, prefacing each with an exhortation to 
* say exactly what I sa; 

In this year and in the memory-for-sentences test of 
later years it is not permissible to re-read even the first 
sentence. The only reason for allowing a repetition of one 

. of the sentences in the earller test of this kind was to 
overcome the child’s timidity. Witlichildren of f years or 
upward we seldom encounter the timidity which some- 
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times makes it so hard to secure responses in, some of the 
tests of the earlier years. ^ 

Scoring. The test is passed if at least one sentence) out 
of three is repeated without error, or if two are repeated 
with not more than one error each. A single omission, 
insertion, or transpositién counts as an error. Faults of 
pronunciation are of course overlooked. It is not sufficient 
that the thought be reproduced intact; the exact language 
must be repeated. The responses should be recorded ver- 
batim. Thisis easily done if record blanks used for scoring 

"axe the sentences printed in full. 

Remarks. In this'test ahd in lazer tests of memory for 
sentences, it is interesting to ask after cach response: 
“Did you get it right? ” As in the tests with: digits, it is 
an unfavorable sign when the child is perfectly satisfied 
with a very poor response. 

It is evident that tests of this type give opportuaity for 
different degrees of failure. To repeat ohly a half or a 
third of each sentence is much more serious than to make 
but one error in each sentence (one word omitted, inserted, 
or misplaced). It would be possible to use the same sen- 
tences at three or four different age levels, by setting the 
appropriate standard for success at each age. If the stand- 
ard is one sentence out of three repeated with no more 
than two errors, the test belongs in year V. If we require 
two absolutely correct responses out of three, the test 
belongs at about year VII. The shifting stahdard is ren- 
dered unnecessary, however, by the use of othef tests of the 
same kind, easier ones in the lower years and more difficult 
ones iii the upper. f : ; 

Sentences of sixteen syllables found a place in Binet's 
1908 scale and were correctly located in year VI, but later 
revisions, including that of Binet, have omitted the test. 
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VI. Alternative test: forenoon and afternoon 


Procedure. If it is morning, ask: “Ys it morning or 
afternoon ? ” Tf it is afternoon, put the question in the re- 
verse form, “ Is it afternoon or morning ? ” This precaution 
is necessary because of the tendency of some children to 
choose always the latter of two alternatives. Do not cross- ~ 
question the child or give any suggestion that might afford 
a clug as to the correct answer. 

Scoring. The test is passed if the correct response is 
given with apparent assurance. If the child says he is not- 
sure, buf thinks it forgnoon (og aftergoon, as the caée may 
be), we score thé response a failure even if the answer hap, 
pens to he correct. However, this type of response is not 
often encountered. & e 

Remarks, It is interesting to follow the child’s develop- 
ment, with regard to orientation in time. This develop- 
ment proceeds much more sfowly than we are wont to 
assume. Certain distinctions with regard to space, as up 
and down, come much earlier. As Binet remarks, schools 
sometimes try to teach the events of national history to 
children whose time orientation is so rudimentary that they 
do not even know morning from afterhoon! 

The test has two rather serious faults: (1) It gives too 
much play to chance, for since only two alternatives are 
offered, guesses*alone would give about fifty per cent of 
correct responses» (2) We cannot be sure that the verbal 
distinction between forenoon and afternoon always cor- 
responds to the actual temporal discrimination between 
the two divisions of the day. 1t is possible that the temporal 
discrimination precedes the formation of the correct verbal 
association. — * . S 

This test was included in the year VI group of the 1908 ..* 
scale, but was omitted from the 1911 revisiom Nearly all 
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the data except Bobertag's show that it is rather easy for 
year VI, though too difficult for year V. Bobertag’s 
figures would place the test in year VII. Possibly the cor- 
responding German words are not as easy to learn as oux 
morning and afternoon. 


* 
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x CHAPTER XIII 
INSTRUCTIONS FOR YEAR VII 


* VII, 1. Giving the number of fingers= 


Procedure. “ How many fingers have you on one hand?” 
* How,many on th other hand 8" “How many on *both 
hands together P. Tf the child begins to count in response 
to any of the questions, say: “ No, don’t count. Tell me 
without counting." "heh repeat the questjon. 

Scoring. Passed if all three questions are answered cor. 
rectly aud promptly without thg necessity of counting. 
Some subjects do not understand the question to include 
the thumbs. We disregard this if the number of fingers 
exclusive of thumbs is given correctly. 

Remarks. Like the two tests of counting pennies, this 
one, also, throws light on the child's spontaneous interest 
in numbers. However, the mental processes it calls into 
play are a little less simple than those required for mere 
counting. If the child is able to give the number of fingers, 
it is ordinarily because he has previously counted them and 
has remembered the'result. The memory would hardly be 
retained but for a certain interest in numbers as such. 
Middle-grade imbeciles of even adult age seldom remember 
how many fingers they have, however often they may have 
been told. They are not able to form accurate concepts of 
other than the simplest number relationships, and numbers 
have little interest or meaning for thym. « A 

Binet gave this test a place in year of the 1908 series, 

e « 


“Score with uniformity, it well deserves a place in the scale. 
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but omitted it in the 1911 revision. Goddard omits it, 
while Kuhlmaxn retains it in year VII, where, according to 
our own figures,.it unmistakably belongs. Bobertag finds it 
rather easy for year VII, though too difficult for year VI. 
Our data prove that this test fulfills the requirements of 
a good test, It shows a rapid but even rise from year V to 
year VIII in the per cent passing, the agreement among 
the different testers is extraordinarily close, and it is rela- 
tively little influenced by training and social environment. 
For these reasons, and because it is so easy to give and 


VII, 2. Description of pictures 


Procedure. Use the same pictures as in III, 3, presenting 
them always in the following order: Dutch Home, River 
Scene, Post-Office. The formula for the test in this year is 
somewhat different from that of year EI. Say: “ What 
ds this picture about? What is this a picture of? ” Use the 
double question, and follow the formula exactly. It would 
ruin the test to say: “Tell me everything you see in this 
picture,” for this form of question tends to provoke the 
enumeration response even with intelligent children of 
this age. 

When there is no response, the question may be repeated 
as often as is necessary to break the silence. 

Scoring. The test is passed if two of the three pictures 
are described or interpreted. Interpretation, however, is 
seldom encountered at this age.” Often the response con- 
sists tf a mixture of enumeration and description. The rule 
is that the reaction to a picture should not be scored plus 
unless it is made up chiefly of description (or interpreta- 
tion. . A 

Study of the following samples of satisfactory responses 
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t 
will give a fajrly definite idea of the requirements for satis- 
factory description: — . " 


t Picture (a): satisfactory responses 

“The little girl is crying. The mother is looking at her and 
“here is a little kitten on the floor." e 

“The mother is watching the baby, and the cat is looking at a 
hole in the floor, and there is a lamp and a table so I guess it’s a 
dining room.” LI 

“Theelittle girl has wooden shoes. Her mother is sitting in a 
chair and has a funny cap on her head. The cat is Siting on the 
floor and there is a basket by the mother and a table with some- 
ching on it.” e A 6 

“It'S about Holland. The &ttle Dutch girl is crying and the 
mother is sittingelown." 

“A little Dutch girl and her mother and that's a kitten, and 
the little girl has her hand’up as if she was doing something to her 
forehead. She has shoes that curve up in front." 

* Dutch lady, and the little baby does n't want to come to het 
mother and the cat is looking for sofhe mice." 

“The mother if sitting down and the little one has her hands 
up over her eyes. There’s a pail by the mother and a chair with 
some clothes on it and a table with dishes. And here’s a lamp and 
here’s some curtains.” 


Picture (b): satisfactory responses 

“Some people in a buat. The water is high and if they don’t 
look out the boat will tip over.” 

“Some Indians and a lady and man. They are in a boat on the 
river and the boat i$ about to upset, and there are some dead 
treesgoing to fall.” = * 

“There’s a lot of water coming up to drown the people. There 
are two people in the boat gnd the boat is sinking.” 

“There’s some people sailing in a canoe and the woman is 
leaning over ore the man because she is afrai Hd e 

“There’s an Indian and some white people in the boat. I sup- 
pose they are out forea ride in a canoe." ? 

-> “Picture about some man and lady inva canoe and going down 
to the sea." ya . 
“They are taking a bost ride on the ocean and the water is up 
m 
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so high that one of them is scared. Here are some trees and two of 
them are going to fall down. Here's a little place or bridge you can 
stand on. The man is touching this one's head and this ong has 
his hand on the cover.” í 

“The water is splashing all over. There’s trees on this bank and 
there’s a rock and some trees falling down. The people have a 
blanket over them.” * 


» Picture (c): satisfactory responses 

* A man selling eggs aud two men reading the paper together 
and two men watching.” zj 

“A few men reading a newspaper and one has a basket of eggs 


~ ~ sand this one has been fishing." 


"There's a man with a basket of eggs and another is reading the 


` paper and a woman is hanging out clothes. "There's a house near.” 


"There's a man trying to read the paper and the others want to 
read it too. Here's a lady walking up to the bara. There are 
houses over there and one man has a basket." 

"There's a big brick house and five men by it and a man with a 

ket of eggs and a post-office sign and a lady going home." 

“They are all looking at the paper. He is looking over the other 
man’s shoulder and this one is looking at the back of the paper. 
ue a woman cleaning up her back yard and some coops for 

ens. 

“A man reading a paper, a man with eggs, a woman and a tree 
rero house. That man has an apron on. This is the post- 
office. 


Unsatisfactory responses are those made up entirely or 
mainly of enumeration. A phrase or two of description 
intermingled with a larger amount, of enumeration counts 
minus. Sometimes the description is satisfactory a3 far 
as it goes, but is exceedingly brief. In such cases a little 
tactful urging (“ Go ahead,” etc.) will extend the response 
sufficiently to reveal its true character. 

Remarks. Description is better than enumeration be- 
cause it involves putting the elements of a picture to- 
gether in a simple sway or noting their qualities. This 
Tequires a higher type of mental association (combinative 
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power) than mere enumeration. Afi unusually complete 
description indicates relative weglth of mental content and 
facility of association. 

Binet placed this test in year VII, and it seems to have 
been retained in this location in all revisions except Bober- 
fag’s. However, the statistics of various workers show much 
disagreement. Lack of agreement is easily accounted for by 
the fact that different, investigators have used different 
series of pictures and doubtless also different standards for 
success. The pictures used by Binet have littl&^action or — 
detail and are therefore rather difficult for description. On 
the other hand, the®Jingleman-Jaek pictures used by Kuhl- 
mann represent suth familiar situations and have so much 
action that even 5- or 6-year intelligence seldom fails with 
them. The pictures we employ belong without question 
in year VII. 

No better proof than the aboye could be found to show 
how ability of asgiven kind does not make its appearance 
suddenly. There is no one time in the life of even a single 
child when the power to describe pictures suddenly de- 
velops. On the contrary, pictures of a certain type will 
ordinarily provoke description, rather than enumeration, 
as early as 5 or 6 years; others not bêfore 7 or 8 years, 
or even later. 


VI 3. Repeating five digits 


Procedures Use: <S1-7-5-9; 4-2-8-8-5; 9-8-1-T-6. 
Tell the child to listen and to say after you just what you 
say. Then read the firsteseries of digits at a slightly faster 
rate than oneaper second, in a distinct voice, and with per- 
fectly uniform emphasis. ‘Avoid rhythm. 

In previous tests with digits, it was permissible to’ re- 

"read the first series if the child refused to respond. In 
this year, and in the digits tests of later years, this is not 
m^ 


T W 
j 
19%4 THE MEASUREMENT OF INTELLIGENCE 


permissible. Warning is not given as to the number of 
digits to be repeated.: Before reading each series, get the 
child’s attention. Do not stare at the child during the 
response, as this is disconcerting. Look aside or at the 
record sheet. 

Scoring. Passed if the child repeats correctly, after 4 
single reading, one series out of the three series given. The 
order must be correct. ; 

Remarks. Psychologically the repetition of digits differs 
from the*¥epetition of sentences mainly in the fact that 


„digits have less meaning (fewer associations) than the words 


of azentence. It is because they aro not as well knit together 
in meaning that three digits tax the memory as much as 
six syllables making up a sentence. 

Testing auditory memory for digits is one of the oldest 
of intelligence tests. It is easy to give and lends itself well 
to exact quantitative standardization. Its value has been 
questioned, however, on two grounds: (1) That it is not 
a test of pure memory, but depends largely on attention; 
and (2) that the results are too much influenced by the 
child’s type of imagery. As to the first objection, it is 
true that more than one mental function is brought into 
play by the test. ‘The same may be said of every other test 
in the Binet scale and for that matter of any test that 
could be devised. It is impossible to isolate any function 
for separate testing. In fact, the functions called memory, 
attention, perception, judgment, 'etc., never operate in 
isolation. There are no separate and special “ faculties ” 
corresponding to such terms, which are merely convenient 
names for characterizing mental processes of various types. 
In any test it is “ general ability " which is operative, per- 
haps now chiefly in remembering, at another time chiefly 
in sensory discrimination, again in reasoning, etc. 

The second objection, that the test i is largely invalidated 


^ 


TEST NO. VI, 3, 195 


` by the existence of imagery types, i$ not borne out by the 
facts. Experifnents have shown that pure imagery types are - 
exceedingly rare, and that children, es jally, are charac- 
terizéd by “ mixed ” imagery. There are probably few sub- 
jects so lacking in auditory imagery as to be placed at a 
serious disadvantage in this test. e 

Lengthening a series by the addition of a single digit 
adds greatly to the difficulty. While four digits can i, 
be repeated by children of 4 years, five digits belong ip 
year VII and six in year X. - 

It is always interesting to note the type of errors made. 
The most gommon @rorjs to omi} one ar more of the digits, 
usually in the first*part of the series. If the child’s ability 
is decidedly befow the test he may give only the last two 
or three out’of the fiver six heatd. Substitutions are also 
quite frequent, and if so many substitutions are made as 
to give g series quite unlike that which the child has heard; 
it is an unfavorable sign, indicating weakness of the critical 
sense which is so often found with low-level intelligence. 
In case of extreme weakness of the power of auto-criticism, 
the child in response to the series 9-8-1-7-6-, may say 
1-2-3-4-5-6, or perhaps merely a couple of digits like 8-6, 
and still express complete satisfaction With his absurd re- 
sponse. After each series, therefore, the examiner should 
say, “Was it right?” * Very young subjects, however, 
have a tendency tótanswer “yes” to any question of this 
type and it is thereforé best not to call for criticism of a 
performance below the age of 6 or 7 years. 

Digit series of a given length are not always of equal dif- 
fieulty, and fgr this reason it is never wise to use geries 
improvised at the moment of the experiment. We must 
avoid especially series of regularly ascending or descending 

1 “Was it wrong?” is not an equivalent question and shguld not be 
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value, the repetition at regular intervals of a particular 
digit, and all other peculiarities of arrangement which would 
favor the grouping of the digits for easier retention. 

It remains to mention two or three further cautions in 
regard to procedure. It is best to begin with a series about 
one digit below the child’s expected ability. If the child 
has a probable intelligence of about 6 or 7 years, we should 
begin with four digits; in case of probable 10-year intelli- 
gence we begin with five digits, etc. On the other hand, we 
should avoid beginning too far down, because then the re- 
sult is too much complicated by the effects of practice and 
fatigue. » , y^9 ; 

It is not necessary, and often it is not expedient, to give 
the digits tests of all the different years in Succession; that 
is, without other tests intervening. While this may be per- 
missible with older children, in young children the power 
of sustained attention is so weak that no single kind of test 
should occupy more than two or three minutes. Children 
below 6 or 7 years should ordinarily be given the tests 
in the order in which they are listed in the record booklet. 

In his 1911 revision of the scale Binet unfortunately 
shifted this test from year VII to year VIII. Goddard fol- 
lows his example, but Kuhlmann retains it in year VII. 
The data from more than a dozen leading investigations 
in America, England, and Germany agree in showing that 
the test should remain in year VIL. ~ 


VII, 4. Tying a bow-knot 


Progedure. Prepare a shoestring tied in a bow-knot 
around a stick. The knot should be an ordinary “ double 
bow,” with wings not over three or fourinches long. Make 
this ready in advance of the experiment and show the child 
only the completed Knot. 
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Place the mpdel before the subject with the wings pointing 
to the right and left, and say:*“ You kno® what kind of 
knot‘ this is, don’t you? It is a bow-knots I want you to 
take this other piece of string and tie the same kind of knot 
around my finger.” At the same time give the child a piece 
of shoestring, of the same length as that which is tied around 
the stick, and hold out a finger pointed toward the child 
and in convenient position for the operation. It is better 
to have'the subject tie the string around the examiner's 
finger than around a pencil or other object because the latter 
often falls out of the Ee and i is otherwise awkward to 
handle» * 

Some children who assert that they do not know how to 
tie a bow-knet are sometimes nevertheless successful when 
urged to try. It is always necessary, thérefore, to secure 
an actual trial. 

Scoring. The test is passed if & double bow-knot (both 
ends folded in) is fnade in not more than a minute. A single 
bow-knot (only one end folded in) counts half credit, be- 
cause children are often accustomed to use the single bow 
altogether. The usual plain common knot, which precedes 
the bow-knot proper, must not be omitted if the response 
is to count as satisfactory, for without this preliminary 
plain knot a bow-knot will not hold and is of no value. To 
be satisfactory the knot should also be drawn up reason- 
ably close, not left gaping. 

Remarks. This test, which had not before been stand- 
ardized, was suggested to the writer by the late Dr. Huey, 
who in a conversation once remarked upon the frequent 
inability of feeBle-minded adults to perform the little motor 
tasks which are universally learned by normal persons án 
childhood. The test was therefore incorporated in the 
Stanford trial series of 1918-14 and tied" with 370 non- 
selected children within &wo months of the, 6th, 7th, 8th, 
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or 9th birthday. It was expected that the tert would prob- 
ably be found"to belong át about the 8-year level, but it 
proved to be easy enough for year VII, where 69 per cent 
of the children passed it. Only 35 per cent of the 6-year- 
olds succeeded, but after that age the per cent passing in- 
creased rapidly to 94 per cent at 9 years. 

*This little experiment, simple as it is, seems to fulfill 
reasonably well the requirements cf a good test. The main 
objectiomswhich might be brought against it is that it is 
much subject to the influence of training. If this were true 
in any marked degree, the mentally retarded children of 
7-year intelligence shoulü be expected to succeed: better 
with it than mentally advanced children of the same 
mental level, since the former would have hac at least two 
or three years niore in which to learn the task. A com- 
parison of the two groups, however, shows no great dif- 
ference. The factor of age, apart from mental age, affects 
the results so little that it is evident we have here a real 
test of intelligence. 

It would, of course, be easy to imagine a child of 7 
years who had not had reasonable opportunity to make the 
acquaintance of bow-knots or to learn to tie them. But such 
children are seldom encountered in the ages above 6 or 7. 
Of 68 7-year-olds who were asked whether they had ever 
seen a bow-knot (“a knot like that”) only two replied 
in the negative. It cannot be denied, however, that specific 
instruction and special stimulus to practice do play a 
certain part. This is suggested by the fact that girls excel 
the boys somewhat at each age, doubtless because bow- 
knots play a larger rôle in feminine apparei. Social status 
affects the results in only a moderate degree, though it 
might be supposed that poor ragamuffins, on the one hand, 
and children of tho very rich, on the other, would both 
make a poor showing in this test; the former because of 
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their scanty @pparel, the latter because they sometimes 
have servants to dress them. * bd 

Thefollowing are probably the chief factbrs determining 
success with this test: (1) Interest in common objective 
things; (2) ability to form permangnt associative connec- i 
tions between successive motor coürdinations (memory 
for a series of acts); and (8) skill in the acquisition of 
voluntary motor control. The last factor is probably much 
less important than the other two. Motor awkwardness 
often prolongs the time from the usual ten or fifteen seconds 
to thirty or forty seaonds, but it is rarely a cause of a fail- 
ure. The importané thing if to De able to reproduce the , 
appropriate succession of acts, acts which nearly all chil- 
dren of 7 ye&rs, under the joint stimulus of example and 
spontaneous interest, have before performed or tried to 
perform. : 3 


. 
VII, 5. Giving differences from memory 


Procedure. Say: “ What is the difference between a fly 
and a butterfly ? ” If the child does not seem to understand, 
say: “You know flies, do you not? You have seen flies? 
And you know the butterflies! Now, tell*me the difference 
between a fly and a butterfly.” Proceed in the same way 
with stone and egg, and wood and glass. A little coaxing is 
sometimes necessaryto secure a response, but supplemen- 
tary questions,and suggestions of every kind are to be 
avoided. For example, it would not be permissible for the 
examiner to say: “ Which,is larger, a fly or a butterfly ? " 
This would give the child his cue and he would immediately 
answer, “A butterfly.” The child must be left to find a 
difference by himself. Sometimes a difference is given, 
but without any indication as to its direction, as, for ex- 
ample, “ One is bigger than the other "for fly and butter- 
fly). It is then permissilsle to ask: “ Which is bigger ? " 
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Scoring. Passed if a real difference i is given in two out of 
three comparisons. Tt is not necessary, however, that an 
essential differehce be given; the difference may be *rivial, 
only it must be a real one. The following are samples of 
satisfactory and unsatisfactory responses: — 


t> Fly and butterfly 


„Satisfactory. “Butterfly is larger,” “Butterfly has bigger 
wings.” “Fly is black and a butterfly is not.” “Butterfly is yellow 
(or white, etc.) and fly is black.” “Fly bites you and butterfly 
don’t.” “Butterfly has powder on its wings, fly does not.” “ Fly 
fliesstraighter." "Batterfly is outdoors ard a fly is in the house." 
“Flies are more dangerous to our health." “Flies haven't any- 
thing to sip honey with." “Butterfly does n't livre as long as a fly." 
“Butterfly comes from a esterpillar. Me 

Sometimes a double contrast is meant, but not fully expressed} 
,as, “A fly is small and a butterfly is pretty.” Here the thought is 
probably correct, only the language i is awkward. 

Of 102 correct responses, “70 were in terms of size, or size plus 
color or form; 12 were in terms of both form and color; 6 in terms of 
color alone; and the rest scattered among such responses as those 
mentioned above. 

, Unsatisf . These are mostly misstatements of facts; as: 
“Fly is bigger.” “Fly has legs and butterfly has n’t.” “Butterfly 
has no feet and fly has.” “Butterfly makes butter.” “ Fly is a fly 
and a butterfly is not.” Failures due to misstatement of fact are 
of endless variety. If an indefinite response is given, like “The 
fly is different," or “They don't look alike," we ask, “How is i 
different?” or, “Why don't they look alike ?^ It is icm ete ifthe 
child then gives a correct answer. — 


a 


Stone and egg 


atisfactory. “Stone is harder.” “Egg is softer.” “Egg breaks 
easier.” “Egg breaks and stone doesn't." “Stone is heavier.” 
“Egg is white and stone is not.” “Egg has a shell and stone does 
not.” “Eggs have a white and a yellow in them.” “You put eggs 
in a pudding.” “An is rounder than a stone." We may also 
accept statements which are only qualifiedly true; as, “You can 
break an egg, bnt not a stone.” Likewise double but incomplete 
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- comparisons are satisfactory; as, “An egg you fry and a stone you 
throw," “A stome is tough and an egg you eat,” etc. 

A little over three fourths of the comparisons nfade by children 
of 6, 7, and 8 years are in terms of hardness. The other responses 
are widely scattered. 

Unsatisfactory. “A stone is bigger (or smaller) than an egg." 
SA stone is square and an egg is round.?. “ An egg is yellow and a 
stone is white.” “Stones are red (or black, etc.) and eggs are 
white.” “An egg is to eat and a stone is to plant." “An egg"is 
round and a stone is sometjmes round.” 

It will,be noted that the above responses are partly true and 
partly false. "The error they contain renders them unacceptable. 
Most of the failures are due to misstatements as to size, shape, or 
color, but occasionally,one meets a bizarre answer. a 


LI . e. 
* Wood and glass 

Satisfactory, “Glass breaks easier than wood.” “Glass breaks 
and wood does not." '*Woed is stronfer than glass." “Glass you 
can see through and wood you can’t.” “Glass cuts you and wood 
does n’t.” * You get splinters from wood and you don’t from glass,” 
“Glass rfelts and wood does n’t.’* “Wood burns and glas" 
does n’t.” “Wood Mas bark and glass has n’t.” “Wood grows and 
glass does n’t.” “Glass is heavier than wood.” “Glass glistens in 
the sun and wood does not.” 

An incomplete double comparison is also counted satisfactory; 
as, “Wood you can burn and glass you can see through.” 

Unsatisfactory. “Wood is black and glasa is white.” (Color 
differences are always unsatisfactory in this comparison unless 
transparency is also mentioned.) “Glass is square and wood is 
round.” “Glass is bigger than wood” (or vice versa). “Wood is ob- 
long and glass is squere." “Glass is thin and wood is thick." 
“Wood is made put of tzeesand glass out of windows.” “There is 
no gla$s in wood.” 

The two most frequent types of failures are misstatements re- 
garding color and thickness. Phe other failures are widely scattered. 


Remarks, The test is one which all the critics agree in 
commending, largely because if is so little influenced by 
ordinary school experience. Its excellence lies mainly, 
however, in the fact that it throws light upon the character 
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of the child's higher thought processes, for thinking means 
essentially the association of ideas on the Ďasis of differ- 
ences or similarities. Nearly all thought processes,:from 
the most complex to the very simplest, involve to a greater 
or less degree one or the other of these two types of associa- 
tion. "They are involved in the simple judgments made by 
children, in the appreciation of puns, in mechanical inven- 
tions, in the creation of poetry, in the scientific classifica- 
tion of natural phenomena, and in the origination of the 
hypotheses of science or philosophy. 

The ability to note differences precedes somewhat the 
ability to note resemblanges, though the contrary has some- 
times been asserted by logician-psychologists. The diffi- 
culty of the test is greatly increased by the fact that the 
objects to be compared are not*present to the senses, 
„Which means that the free ideas must be called up for 
“comparison and contrast. Failure may result either from 
weakness in the power of ideational representation of ob- 
jects, or from the inadequacy of the associations themselves, 
or from both. Probably both factors are usually involved. 

Intellectual development is especially evident in in- 
creased ability to note essential differences and likenesses, 
as contrasted with those which are trivial, superficial, and 
accidental. To distinguish an egg from a stone on the basis 
of one being organic, the other inorganic matter requires 
far higher intelligence than to distiaguish them on the 
basis of shape, color, fragibility, etc. It is not til! well 
toward the adult stage that the ability to give very essen- 
tial likenesses and differences becomes prominent, and when 
we get a comparison of this type from a child of 7 or 8 
years it is a very favorable sign. 

It would be well worth while to standardize a new test 
of this kind for use in the upper years and especially adapted 
to display the s to give nores likenesses and dif- 
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ferences. At year VII we must accept as satisfactory any 
real differencé, : 

One point remains, In the tests of giving differences and 
simildrities, it is well to make note of any tendency to 
stereotypy, by which is meant the mechanical reappearance 
of the same idea, or element, in successive responses. For 


` 


example, the child begins by comparing fly and butterfly © 


on the basis of size; as, “ A butterfly is bigger than a fly.” 
So far, this is quité satisfactory; but the child with a ten- 
dency to stereotypy finds himself unable to get away 
from the dominating idea of size and continues to make it 
the basis of the obher ,comparigons: $ A stone is larger 
than an egg," “ Weod is larfer than glass,” etc. In case of 
stereotypy in aM three responses, we should have to score 
the total reSponse failuse even tough the idea employed 
happened to fit all three parts of the question. As a rule 
it is encountered only with very young children or with 
older children who are mentally "retarded. It is therefore 
an unfavorable sign. 

Although this test has been universally used in year VIII, 
all the available statistics, with the exception of Bobertag’s 
and Bloch’s, indicate that it is decidedly too easy for that 
year. Binet himself says that nearly afi 7-year-olds pass 
it. Goddard finds 97 per cent passing at year VIII, and 
Dougherty 90 per cent at year VI. With the standard of 
scoring given in the present revision, and with the substitu- 


tion gf stone and egg ixtstead of the more difficult paper 


and cloth, the test is unquestionably easy enough for 
year VII. e 
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VII, 6. Copying a diamond . 


Procedure. On a white cardboard draw in heavy black 
lines a diamond with the longer diagonal three inches and 
the shorter diagonal an inch and a half. The specially 
prepared record booklet contains the diamond as well a5 
many other conveniences. 

Place the model before the child with the longer diagonal 
pointing directly toward him, and giving him pen and ink 
and papét, say: “ I want you to draw one exactly like this." 
Give three trials, saying each time: “ Make it exactly like 
this one.” In repeating the above formula, merely point to 
the model; do not pass the fingers around its edge. 

Unlike the test of copying a square in year IV, there is 
seldom any difficulty in gétting the.child to try this one. By 
the age of 7 the child has grown much less timid and has 
become more accustomed to the use of writing materials. 

Note whether the child draws each part carefully, look- 
ing at the model from time to time, or whether the strokes 
are made in a more or less haphazard manner with only an 
initial glance at the original. 

After each trial, say to the child: “Is it good?” And 
after the three copies have been made say: “ Which one is 
the best? ” Retarded children are sometimes entirely satis- 
fied with the most nondescript drawings imaginable, but 
they are more likely correctly to pick gut the best of three 
than to render a correct judgment about the.worth of, each 
drawing separately. 

Scoring. The test is passed if two of the three drawings 
are at least as good as those marked satisfactory on the 
score card. The diamond should be drawn approximately 
in the correct position, and the diagonals must not be re- 
Heres Disregard departures from the model with respect 

size. 
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Remarks. The test is a good one. Age and training, 
apart from intelligence, affect it, only moderately. There 
are féw adult imbeciles of 6-year intelligence who are able 
to pass it, while but few subjects who have reached the 
8-year level fail on it.! 5 
* This test was located in year VIF of the 1908 scale, but + | 
was shifted to year VI in Binet's 1911 revision. The change <* 
was without justification, for Binet expressly states, both 
in 1908 and 1911, that only half of the 6-year-olds succeed 
with it. The large majority of investigations have given 
too low a proportion of successes at 6 years to warrant its 
location atsthat age? particularlydf pentis required instead 
of pencil. Locatioh at year VI would be warranted only * 
on the condi]ion* that the use of pencil be permitted and 
only one success required in three trials. , 


VII, Alternative test 1: naming the days of the week 


Procedure. Say: “You know the days of the week, do 
you not? Name the days of the week for me.” Sometimes the 
child begins by naming various annual holidays, as Christ- 
mas, Fourth of July, ete. Perhaps he has pot comprehended 
the task; at any rate, we give him one more trial by stop- 
ping him and saying: “No; that is not what I mean. I 
want you to name the days of the week.” No supplementary 
questions are permissible, and we must be careful not to 
show ‘ipproval or disapproval in our looks as the child is 
giving his response. 

If the days have been named in correct order, we check 
up the responst to see whether the real order of days is 
known or whether the names have only been repeated me- 
chanically. This is done by asking the following questions: 

^ 


E 
1 For further discussion of drawing tests, see V, 1, and X, 3. 
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“What day comes before Tuesday?” “What day comes 
before Thursday?” “ What day comes before Friday?” 

Scoring. The test is passed if, within fifteen seconds, the 
days of the week are all named in correct order, and if the 
child succeeds in at least two of the three check questions. 
We disregard the point’ of beginning. 

, Remarks. The test has been criticized as too depend- 
ent on rote memory. Bobertag says a child may pass it 
without having any adequate conception of “ week," “ yes- 
terday,” “ day before yesterday," ete. This criticism holds 
if the test is given according to the older procedure, but 
does not apply with the procedure above recommended. 
The “ checking-up " questions enable‘ us at once to dis- 
tinguish responses that are given by rote from those which 
rest upon actual knowledge. 2 

The test has been shown to be much more influenced by 
age, apart from intelligence, than most other tests of the 
scale. Notwithstanding this fault, it seems desirable to 
keep the test, at least as an alternative, because it forms 
one of a group which may be designated as tests of time 
orientation. The others of this group are: “ Distinguishing 
forenoon and afternoon” (VI), “Giving the date" and 
“Naming the months” (IX). It would be well if we had 
even more of this type, for interest in the passing of time 
and in the names of time divisions is closely correlated 
with intelligence. One reason for the inferiority of the dull 
and feeble-minded in tests of this type is that their mental 
associations are weaker and less numerous. The greater 
poverty of their associations brings it about that their 
remembered experiences" are less definitely located in 
time with reference to other events. 

The test was located in'year IX of'the 1908 scale, but 
was omitted from the 1911 revision. Kuhlmann also omits 
it, while Goddard places it in year VIII. The statistics 
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from every American investigation, however, warrant its 
location in yedt VII. It may be located in year VIII only 


on the condition that the child be requixed to name the . 


days backwards, and that within a rather low time limit. 


E 
VII, Alternative test 2: repeating three digits reversed, 


Procedure. The digits used are: 2-8-3; 4-2-7; 9-5-8. 
The test should be given after, but not immediately after, 
the tests of repeating digits forwards. 

Say to the child: “ Listen carefully. I am going to read 
. some numbers again, buf thie timè I want you to say them 

backwards. For example, if I should say 1-2-8, you would 
say 3-2-1. Do you understand ? When it is evident that 
the child has grasped the instructions, sey: “ Ready now; 
listen carefully, and be sure to say the numbers backwards.’ 
Then read the series at the same rate and in the same 
manner as in the other digits tests. It is not permissible to 
re-read any of the series. 

If the first series is repeated forwards instead of back- 
wards, the instructions must be repeated. Before each 
series exhort the child to listen carefullyeand to be sure to 
repeat the numbers backwards. 

Scoring. The test is passed if one series out of three is 
repeated backwards without error. 

Remarks. The test of repeating digits backwards was 
sugge&ted by Bobertag in 1911, but appears not to have 
been used or standardized previous to the Stanford inves- 
tigation. ? 5 

It is very mich harder to repeat a series of digits Back- 
wards than in the direct order. Five digits can be given 
in the direct order at year VII, and six at year X. Revers- 
ing the order places three digits in year VII, fou» in year 
X, five in year XII, and six in "average adult." Even 
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intelligent adults sometimes have difficulty in repeating 
six digits backwards, once’in three trials. : 

As a test of intelligence this test is better than that of 
repeating digits in the direct order. It is less mechanical 
and makes a much heavier demand on attention. The digits 
must be so firmly fixatéd in memory that they can be held 
there long enough to be told off, one by one, backwards. 

Feeble-minded children find this test especially difficult, 
perhapssmainly because of its element of novelty.* School 
children are often asked to write numbers dictated by the 
teacher, and even the very dull acquire a certain proficiency 
in doing so; but thè test of repeating digits backwards re- 
quires a certain facility in adjusting to a new task, exactly 
the sort of thing in which the feeble-minded are:so markedly 
deficient. , D 

As a rule the response consumes much more time than 
in the other digits test. This is particularly true when the 
series to be repeated backwards contaiüs four or more 
digits. The chance of success is greatly increased if the sub- 
ject first thinks the series through two or three times in 
the direct order before attempting the reverse order. The 
subject who responds immediately is likely to begin cor- 
rectly, but to give the first part of the original series in the 
direct order. For example, 6-5-2-8 is given 8-2-6-5. 

Sometimes the child gives one or two numbers and then 
stops, having completely lost the rest’ of the series in the 
stress of adjusting to the novel and relatively dificult 
task of beginning with the final digit. In such cases the 
feeble-minded are prone to fill ih with any numbers they 
may ‘happen to think of. A good method for the subject 
is to break the series up into groups and to give each 
group separately. Thus, 6-5-2-8 is given 8-2 (pause) 5-6. 
As a rule only the more intelligent subjects adopt this 
method. One 12-year-old girl attending high school was 
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able to repegt eight digits backwards by the aid of this 


device. L] . " 
It would be well worth while to investigate the relation 
of this test to imagery type. Such a study would have to 
„make use of adult subjects trained in introspection. It 
would seem that success might bè favored by the ability 
to translate the auditory impression into visual imagary, 
so that the remembereg numbers could be read off as from 
a books but this may or may not be the case. At,any rate, 
success seems to depend largely upon the ability to ma- 
nipulate mental imagery. 
The degree of cértaifity as to the correctness of the re- 
sponse is usually much less than in repeating digits forwards, * 
o 
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CHAPTER XIV 
` INSTRUCTIONS FOR YEAR VII 
VIII, à The ball-and-field test (Score 2, inferior plan) 


Procedure. Draw a circle about two and one half inches 
in diameter, leaving a small gap im thé side nex$ the child. 
Say: “Let us suppose that your baseball has been lost in 
this round field. You have no idea what pürt of the field it 
is in. You don’t know what, diréction it came from, how 
it got there, or with what force it came. All you know is 
that the ball is lost somewhere in the field. Now, dake this 
pencil and mark out a path to show me how you would hunt 
for the ball so as to be sure not to miss it. Begin at the gate 
and show me what path you would take.” 1 

Give the instructions always as worded above. Avoid 
using an expression like, “ Sow me how you would walk 
around in the field”; the word around might suggest a cir- 
cular path. 

Sometimes the child merely points or tells how he would 
go. It is then necessary to say: “Nop you must mark out 
your path with the pencil so I can see it plainly.” Other 
children trace a path only a little way and stop, saying: 
“Here it is.” We then say: “But suppose you have not 
found, it yet. Which direction would you go next? ” In this 
way the child must be kept tracing a path until it is evident 
whether any plan governs his procedure. 

Scoring. The performances secured with this test are 

1 The Stanford record booklet contains the circle ready for use. 
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conveniently classified into four groups, representing pro- 
gressively higher types. The first two types, represent fail- 
ures; the third is satisfactory at year VIII the fourth at 
year XII. They may be described as follows: — 


° 
Type a (failure). The child fails to cdmprehend the instructions 
and either does nothing at all or else, perhaps, takes the pencil and 
makes a few random strokes which could not be said to constitute 
a search. ° 
Type 5 (also failure). The child comprehends the instructions 
and carries out a search, but without any definite plan. Absence 
of plan is evidenced by the crossing and re-crossing of paths, or 
by *brgaksg' A break means that the pengil is lifted up and set 
down in another past of the fftld. Sometimes only two or three 
fragments of paths are drawn, but more usually the field is pretty 
well filled up? with rando meandenings which cross each other 
again and again. Other illustrations of type b are: A single straight 
or curved line going direct to the ball, short haphazard dashes or 
curves, bare suggestion of a fan or spiral. Y 
Type c (satisfactory at year VIII). A successful performance at 
year VIII is characterized by the presence of a plan, but one ill- 
adapted to the purpose. That some forethought is exercised is 
evidenced, (1) by fewer crossings, (2) by a tendency either to make 
the lines more or less parallel or else to give them some kind of 
symmetry, and (3) by fewer breaks. The possibilities of type c are 
almost unlimited, and one is continually me@ting new forms. We 
have distinguished more than twenty of these, the most common of 
which may be described as follows: — 
1. Very rough or zigzag circles or similarly imperfect spirals. 
2. Segmentseof curwes*joined in a more or less symmetrical 
fashion. 
3. Lines going back and forth across the field, joined at the 
ends and not intended"to be parallel. — 
4. The “wheel plan,” showing ‘ines radiating from near the 
center of the field toward the circumference. 
5. The “fan plan,” showing a pumber of lines radiating (usu- 
ally) from the gate and spreading out over the field. j 
6. “Fan ellipses” or “fan spirals” radiating from the gate like 
the lines just described. 
a 
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7. The “leaf plan," “rib plan," or “tree plan," with lines 
branching off from a trunk line like ribs, veins of a leaf, or 
branches of a tree. 

8. Parallel lines which cross at right angles and marle off the 
field like a checkerboard. 

9. Paths making one or more fairly symmetrical geometrical 
figures, like a square? a diamond, a star, a hexagon, etc. 

10. A combination of two or more of the above plans. 


Type d (satisfactory at year XII). Performances of this type 
meet perfectly, or almost perfectly, the logical requireinents of 
the problem. The paths are almost or quite parallel, and there 
are no intersections or breaks. The possibilities of type d are fewer 
and embrace chiefly the following:— . + T 

1. A spiral, perfect or almost perfect, and beginning either at 


` the gate or at the center of the field. 


2. Concentric circles. — , 19 
8. Transverse lines, parallel or almost so, and joined at the ends. 


-Up to about 4 years most children failed entirely:to com- 
prehend the task. By the age of 6 years the task is usually 
understood, but the search is conducted without plan. Type 
c is not attained by two thirds before the mental level of 
8 years, and score 3 ordinarily not until 11 or 12 years. 
Grading presents some difficulties because of occasional 
border-line performances which have a value almost mid- 
way between types b and c or between c and d. Frequent 
reference to the scoring card will enable the examiner, 
after a little experience, to score neaily all the doubtful 
performances satisfactorily. A z 
Remarks. The ball-and-field problem may be called a 
test of practical judgment. Unlike a majority of the other 
tests, t gives the subject à chance to show: how well he 
can meet the demands of a real, rather than an imagined, 
situation. Tests like this, involving practical adjustments, 
are valuable in rounding out the scale, which, as left by 
Binet, placed rather excessive emphasis on abstract rea- 
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soning and the comprehension of language. The test re- 
quires little time and always arouses the child's interest. 
Our analysis of the responses of nearly 1500 subjects 
shows that improvement with increasing mental age is 
steady and fairly rapid. Occasionally, however, one meets 
a high-grade performance with children of 6 or 7 years, and 
a low-grade performance with adults of average intelli- 
gence. Like all the other tests of the scale, it is unreliable 


when used alone. S 


, VI, 2. Countipg backwards from 20 to P SAC 


Procedure. Say to the child: “You can count backwards, * 
can you nole? Î want you to coupt backwards for me from 
90 to 1. Go ahead.” In*the great majority of cases this is 
sufficient; the child comprehends the task and begins, 
Tf he dees not comprehend, and js silent, or starts in, 
perhaps, to court forwards from 1 or 20, say: “No; I 
want you to count backwards from 20 to 1, like this: 20-19- 
18, and clear on down to 1. Now, go ahead.” 

Insist upon the child trying it even though he asserts 
he cannot do it. In many such cases ap effort is crowned 
with success. Say nothing about hurrying, as this confuses 
some subjects. Prompting is not permissible. 

Scoring. The test is passed if the child counts from 20 
to 1 in not over forty"secgnds and with not more than a single 
erro? (one omission “or one transposition). Errors which 
the child spontaneously corrects are not counted as errors. 

Remarks. The statistids on this test agree remarkably 
well. It is plainly too easy for year IX, and no ome has 
found it easy enough for year VIL The main lack of uni- 
formity has been in the adherence to a time limit. Binet 
required that the task be completed in twenty seconds, and 
Goddard and most others adhere rather strictly to this rule. 
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Kuhlmann, however, allows thirty seconds if there is no 
error and twepty seconds. if one error is committed. We 
agree with Bobertag that owing to the nature of this test 
we should not be pedantic about the time. While a ^major- 
ity of children who are able to count backwards do the task 
in twenty seconds, theré are some intelligent but deliberate 
subjects who require as much as thirty-five or forty seconds. 
Tf the counting is done with assurance and without stum- 
bling, thgre is no reason why we should not allow even forty 
seconds. Beyond this, however, our generosity should not 
go, because of the chance it would give for the use of special 
deviées such as cotinting*forwards each time to the next 
` number wanted. 

It may be said that counting backwards is a test of school- 
ing, and to a certain extent this is true. It is reasonable to 
suppose that special training would enable the child to 
pass the test a little earlier than he would otherwise be 
able to do, though it is doubtful whether many children 
below 7 years of age have had enough of such training to 
influence the performance very materially. On the other 
hand, when the child has reached an intelligence level of 
8 or at most 9 years, he is ordinarily able to count from 
20 to 1 whether he has ever tried it before or not. 

What psychological factors are involved in this test? 
It presupposes, in the first place, the ability to count from 
1 to 20. But this alone does not guarantee success in 
counting backwards. Something more is required tltan a 

. mere rote memory for the number names in their order 
from 1 up to 20. The quantitátive relationships of the 
numbers must also be apprehended if the task is to be per- 
formed smoothly without a great deal of special training. 
In addition to being reasonábly secure in his knowledge of 
the number relationships involved, the child must be able 
lo give sustained attention until the task is completed. 
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His mental processes must be dominated by the guiding 
idea,“ count Backwards.” Assoeiations which do not har- 
monize with this aim, or which fail to further it, must be 
inhibited. Even momentary relaxation of attention means 
a loss of directive force in the guiding idea and the domi- 
nance of better known associations Which may be suggested 
by the task, but are out of harmony with it. Thus, if a child 
momentarily loses sight, of the end after counting back- 
wards successfully from 20 to 14, he is likely to be over- 
powered by the law of habit and begin counting forwards, 
14-15-16-17, ete. We may regard the test, therefore, as a 
test of attention, or 'prolbnggd thdught Control. The ability 
' to exercise unbroken vigilance for a period of twenty or 
thirty seconds 1s rarely found below the level of 7- or 8- 
year intelligence. y s 
* 


* VIII, 3, Comprehensión, third degree 


The questions for this year are: — 


(a) “What 's the thing for you to do when you have broken some- 
thing which belongs to some one else?” x 

(b) “What 's the thing for you to do when ygu notice on your way 
to school that you are in danger of being tardy Me i 

(c) “What *s the thing for you to do ìf a playmate hits you without 

meaning to do it?” 

The procedure is the same as in previous comprehension 
questions. Each question may be repeated once or twice, 
but its form must not be changed. No explanations are 
permissible. » 

Scoring: — » E e 

Question a (If you have broken something) ae 

Satisfactory responses are those suggesting either restitution or 

apology, or both. Confession is not ‘satisfactory unless accom- 
See IV, 5, and VI, 4. 
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panied by apology. The following are satisfactory: “Buy a new 
one.” “Pay for ij." “Give them something insteegi of it.” “Have 
my father mend it.” “Apologize. ” “Tell them I'm sorry, that I 
did not mean to break it," etc. Of 92 correct answers, 76 suggested 
restitution, while 16 suggested apology, or apology and restitution. 

Unsatisfactory. “Tell them I did it.” “Go tell my mother.” 
“Feel sorry.” “Be ashamed.” “Pick it up," etc. Mere confession 
accounts for over 20 per cent of all failures. 


Question b (In danger of being tardy) 

Satisfaetory. The expected response is, “Hurry,” ** Walk’faster,” 
or something to that effect. One bright city boy said he would take 
a car. Of the answers not obviously incorrect, nearly 95 per cent 
suggest hurrying. The .rule ordinarily recommended is to grade all 

. other responses minus. But this rule is too sweeping to be followed 
blindly. One who would use intelligence tests must learn to dis- 
criminate. “I would go back-home and not go to scheol that day” 
is a good answer in those cases (fortunately rare) in which children 
are forbidden by the teacher to enter the schoolroom if tardy. 
“Go back home and get mother to write an excuse” would be 
good policy if by so doing the child might escape the danger of 
incurring an extreme penalty. When teachers inflict absurd pen- 
alties for unexcused tardiness, it is the part of wisdom for children 
to incur no risks! When such a response is given, it is well to in- 
quire into the school’s method of dealing with tardiness and to 
score the response accordingly. 

Unsatisfactory. “Go to the principal.” “Tell the teacher I 
could n’t help it.” “Have to get an excuse.” “Go to school any- 
way." “Get punished.” “Not do it again.” “Not play hooky.” 
“Start earlier next time,” ete. 

Lack of success results oftenest from failure to get the exact 
shade of meaning conveyed by the question. It is implied, of 
course, that something is to be done at once to avoid tardiness; 
but the subject of dull comprehension may suggest a suitable 
thing to do in case tardiness has been incurred. Hence the re- 
sponse; “I would go to the principal and explair.” Answers of 
this type are always unsatisfactory. 


Question c (Playmate hits you) 
Satisfactory respünses are only those which suggest either excus- 
ing or overlooking the act. These ideas are variously expressed as 
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follows: “I would excuse him” (about half of all the correct an- 
swers). “I wotld say ‘yes’ if he asked my pardon.” “I would say 
it was all right.” “I would take it Yor a joke.” €*I would just be 
nice tq, him.” “J would go right on playing.", “I would take it 
kind-hearted.” “I would-not fight or run and tell on him.” “I 
would not blame him for it.” “Ask him to be more careful,” etc. 
© Unsatisfactory responses are all thosesnot of the above two types} « 
as: “I would hit them back.” “I would not hit them back, but I 
would get even some other way.” “Tell them not to do it agata.” T 
“Tell them to ‘cut it oute” “Tell him it's a wrong thing to do." 
“Makehim excuse himself." “Make him say he's sorry. “Would 
not play with him.” “Tell my mamma.” “I would ask him why 
he did it.” “He ’d say ‘excuse me’ and I 'd say ‘thank you.’” 
“He should excuse me.” ,'He is supposed fo say ‘excuse me.’ N 
« 


Remarks. AJl three comprehension questions of this year x 
were used by Binet, Goddard, Huey, and others in year X; 
two of them in the “ easy series " and'one in the “ hard 
series." The Stanford data show that they belong at the 
8-year level on,the standard ôf scoring above set forth. 
The three differ little among themselves in difficulty, 
but all of them are decidedly easier than the other five 
used by Binet. It would be absurd to go on using the com- 
prehension questions as Binet bunched them, eight together, 
ranging in difficulty from one which i$ easy enough for 6- 
year intelligence (“ What’s the thing to do if you miss your 
train? ”) to one which is hard for the 12-year level (* Why 
is a bad act done when one is angry more excusable than 
the,same act«done when one is not angry? "). 


VIII, 4. Giving similarities; two things 
. 
Procedure. Say to the child: “Z am going to name two 
things which are alike in some way, and I want you to téll me 
" how they are alike. Wood and coal: in phat way are they 
alike? " Proceed in the same manner with: — 
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An apple and a peach. 
Tron and silver. Ry 
& A ship and an automobile. ’ 


After the first pair the formula may be abbreviáted to 
* In what way are...and... alike?” It is often 
necessary to insist a little if the child is silent or says he 

. does not know, but in doing this we must avoid supplemen- 
tary questions and suggestions. In giving the first pair, 
for example, it would not be permissible to ask such addi- 
tional questions as, “ What do you use wood for? What do 
you use coal for? And now, how are wood and coal alike ?” 
"This»is really putting the. answer ia the child's mouth. It 
is only permissible to repeat the original question in a per- 
suasive tone of voice, and perisse to add: ^I ^m sure you 
can tell me how . , . and . . . are*alike," or something to 
that effect. 

“ A very common mistake which the child makes is to give 
differences instead of similarities. This tendency is particu- 
larly strong if test 5, year VII (giving differences), has 
been given earlier in the sitting, but it happens often enough 
in other cases also to suggest that finding differences is, to 
a much greater extent than finding similarities, the child's 
preferred method of making a comparison. When a dif- 
ference is given, instead of a similarity, we say: “No, 
I want you to tell me how they are alike. In what way are 

. and... alike?” Unless the child is of rather low 
pial ache level this is sufficient, but the mentally retarded 
sometimes continue to give differences persistently in 
spite of repeated admonitions, ordf they cease to do so for 
one or two comparisons, they are likely to repeat the mis- 
take in the latter part of the test. 

Storing. The test is passed if a likeness is given in two 
out of four comparisons. We accept as satisfactory any real 
likeness, whether fundamental or superficial, though, of 
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course, the more essential the resemblance, the better indica- 
tion it is of inffglligence. The following are samples of satis- 
factóry and unsatisfactory answers: — ! ? 
^ * 
(a) Wood and coal 

, Satisfactory. “Both burn.” “Both keep you warm.” “Both 
are used for fuel.” “Both are vegetdble matter.” “Both come 
from the ground.” “Can use them both for running engines.” 
“Both hard.” “Both heavy." “Both cost money." 2 

Of 8Q correct answers, 64, or 80 per cent, referred in one way or 
another to combustibility. e 

Unsatisfactory. Most frequent is the persistent giving of a dif- 
ference instead of a similarity. This accounts for a little over half 
of all she failures. About half of the remainder are casesvof in- 
ability to give any eesponse. Incorrect statements with regard to 
color are rather gommon. Sample failures of this type are: “Both 
are black,” ór “Both the game color” Other failures are: “Both 
are dirty on the outside;” “You can’t break:them;" “Coal burns 
better;” “Wood is lighter than coal,” etc. 


» (b) An apple and a peach 

Satisfactory. “Both are round." “Both the same shape." 
“They are about the same color.” “Both nearly always have 
some red on them.” “Both good to eat.” “Can make pies of both 
of them.” “Both can be cooked.” “Both mellow when they are 
ripe.” “Both have a stem” (or seeds, skin, ete.). “Both come 
from trees.” “Can be dried in the same way.” “Both are fruits. 
“Both green (in color) when they are not ripe.” 

Of 82 correct answers, 25 per cent mention color; 25 per cent, 
form; 22 per cent, eue 90 per ait having stem, seed, or skin; 
and 5 per cent, that w on 4 

Unaatisfacidty. “Bot ete the same.” “Both have a lot of 
seeds.” “Both have a fuzzy skin." “An apple is bigger than à 
peach." “One is red and ope is white," etc. eic l 

Again, over 50 per cent of the failures are due to giving differ- 
ences, and abut 18 per cent to silence. " 

1 For aid in classifying the responses in this and certain other tests the 
miter is indebted to Miss Grace Lyman. 


^ 
& 


^ 


BM 
1 D 
920 THE MEASUREMENT OF INTELLIGENCE 
(c) Iron and silver 3 

Satisfactory. “Both are metals” (or mineral). f*Both come out 
of the ground.” “Both cost money.” “Both are heavy.” “Both 
are hard.” ''Both'can be melted.” “Both can be bent." “Both 
used for utensils.” “You marufacture things out of both of them.” 
“Both can be polished.” 

These are named most frequently in the following order: 

> (1) hardness, (2) origin from the ground, (8) heaviness, (4) use in 
ing things. 

Unsatisfactory. “Both thin” (or thick). “Sometimes they are 
the same hape.” “Both the same color." “A little silver and lots 
of iron weigh the same.” “Both made by the same company.” 
“They rust the same.” “You can’t eat them” (!) 1 

Of 60 failures, 82 were dueto giving differences and 14 to:silence 

» or unwillingness to hazard a reply. ^ 


(d) A shipsand an automobile e 

Satisfactory. “Both means of travel.” “Both go.” “You ride 
in them.” “Both take you fast.” “They both use fuel.” “Both 
run by machinery.” “Both have a steering gear.” “Boththave en- 
gines in them.” “Both have wood in theme’ “Both can be 
wrecked.” “Both break if they hit a rock.” 

About 45 per cent of the answers are in terms of running or 
phy 87 per cent in terms of machinery or structure, the rest scat- 


Unsatisfactory. “Both black” (or some other color). “Both 
very big." “They are made alike." “Both run on wheels.” * Ship 
is for the water and automobile for the land." “Ship goes on water 
and an automobile sometimes goes in water.” “An auto can go 
faster.” “Ship is run by coal and automobile by gasoline.” 

Of 51 failures, 32 were due to giving differences and 14 to failure 
to reply. n : " 

Remarks. The test of finding similarities was first used 
by Binet in 1905. Our results show that it is fully as satis- 
factory as the test of giving differences. The test reveals in 
,,! Qae is here reminded of the pyzzling conundrum, “Why is a brick 
like an elephant?” The answer being, “Because neither can climb a tree!" 


A response of this type states a fact, but because of its bizarre nature 
should hardly be counted satisfactory. 


h 78 


i 
TEST NO. VI, 5 en 


a most interesting way one of the fundamental weaknesses 
of the feeble mind. Young normal children, say of 7 or 8 
years, often fail to pass, but it is the feeble-minded who 
give the greatest number of absurd answers and who also 
find greatest difficulty in resisting the tendency to give 
differences. P 


; VIII, 5. Givinz definitions superior to use 


Procedure. The words for this year are balloon, tiger 
football, and soldier. Ask simply: “ What is a balloon?” 
ete. vig a 9 P " 

If it appears that any of the words are not familiar to 
the child, gubétitution may be made from the following: 
automobile, battle-ship, ‘potato, store. " 

Make no comments on the responses until all the words 
have been given. In case of silence or hesitation in answer- 
ing, the question may be repeated with a little encourage- 
ment; but supplementary questions are never in order, 
Ordinarily there is no difficulty in securing a response to 
the definition test of this year. The trouble comes in scor- 
ing the response. 

Scoring. The test is passed if two of the four words are 
defined in terms superior to use. “ Superior to use " in- 
cludes chiefly: (a) Definitions which describe the object 
or tell something of its nature (form, size, color, appearance, 
etc.); (b) deftnitions-which give the substance or the ma- 
terials or parts composing it; and (c) those which tell what 
class the object belongs te or what relation it bears to other 
classes of objects. , 6 

It is possible to distinguish different grades of definitions 
in each of the above classes. *A definition by description 
‘(type a) may be brief and partial, mentioning only one or 

1 For further discussion of the processes involved, see VII, 5. 
* s Cc 
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two qualities or characteristics, or 1t may be relatively 
rich and complete. Likewise with definitions of type b. 
Classificatory definitions (type c) are of particularly un- 
even value, the lowest order being those which subsume 
the object to be defined under a remote class and give few 
if any characteristics to'distinguish it from other members 
of the same class; as, for example, “ A football is a thing 
you can have fun with,” or, “ A soldier is a person.” The 
best classificatory definitions are those which subsume the 
object under the next higher class and give the more es- 
sential traits (perhaps a number of them) which distinguish 
the object from othérs of the class flamed; as, for example, 


" © A tiger is a large animal like a cat; it lives in the jungle and 


eats men and other animals,” or, “ A soldier is,a man who 
goes to war." These shades of distinction give interesting 
end valuable clues to the maturity and richness of the ap- 
perceptive processes, but for purposes of scoring it 3s neces- 
sary merely to decide whether the defirfition is given in 
terms superior to use. 

The following are samples of satisfactory definitions, 
those for each word being arranged roughly in the order of 
their value from excellent to barely passing: — ' 


(a) Balloon 
A Satisfactory. “A balloon is a means of traveling through the air." 
Tt is a kind of airship, made of cloth and filled with air sc it can 


‘go up.” “Tt is big and made of cloth. It has gas in it and carries 


people up in a basket that’s fastened on to the bottom.” “Tt is a 
thing you hold by a ‘String and it goes up.” “It is like a big bag 
with air in it." “It is a big thing that goes up.” 

Unsatisfactory. “To go up in the air.” “What you go up in.’ 


“When you go up.” “They go up in it." “It’s full of gas.” “ a 


carry you up. " “A balloon is a : balloon," etc. “It is big." “They 


‘go up," ete. 
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(b) Tiger 

Satisfactory? “Tt is a wild animal of the catliamily. " “Tt is an 
animal that's a cousin to the lion.” “Tt is ap animal that lives in 
the jungle. ” “Tt is a wild animal.” “It looks like a big cat." “It 
lives in the woods and eats flesh.” “Something that eats people.” 

Unsatisfactory. “To eat you up." “To kill people.” “To travel 
in the circus. " “What eats people.” “It is a tiger," etc. “You, 
run from it,” ete. 

e (c) Football 

Satisfactory. “Tt is a leather bag filled with air and made for 
kicking.” “It is a ball you kick.” “It is a thing you play with.” 
“Tt is made of leather and is stuffed with air.” “It is a thing you 
kick? “Wt is brown and filled with air.” “It is a thing ‘shaped 
like a watermelon.’ " E 

Unsatisfactory: “To kick." “To play with.” “What they play 
with.” “B8ys play with,it.” *Tt'scfilled with air.” “Tt is a foot- 
ball.” “It is a basket ball. " “Tis round.” “You kick it.” 


v (d) Soldier 

Satisfactory. “A man who goes to war.” “A brave man.” “A 
man that walks up and down and carries a gun.” “It is a man who 
minds his captain and stands still and walks straight.” “It is a 
man who goes to war and shoots.” “‘It is a man who stands straight 
and marches.” 

Unsatisfactory. “To shoot.” “To go to war.” "Itisa PAID 

“A soldier that marches.” “He fights.” “He shoots." “What 
fights," etc. “When you march and shoot.” 


c 


Silence accounts for only a small proportion of the fail- 
ures with children bf 8, 9, and 10 years. 

Remarks. "The “ üse definitions " sometimes given at this 
age are usually of slightly better quality than those given 
in year V. Younger chifdren more often use the infinitive 
form, ** to play with " (doll), * to drive ” (horse), ‘to eat 
on” (table), etc. Use definitions of this year more often 


, begin with “ they,” or “ what”; as, “they go up in it” 


(balloon), “ they kick it ” (football), etc. á 
Why, it may be asked is the use definition regarded as 
em 


° 
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inferior to the descriptive or the classificatory definition? 

Is not the use t which an object may be put the most es- 

sential thing about it, for the child at least? Is it not more 

important to know that a fork is to eat with than' to be 

able to name the material it is made of? Is not the use pri- 

mary and does it not detérmine most of the physical charac- 
^ teristics of the object? 

The above questions may sound reasonable, but they are 
based onspoor psychology. We must rest our case upon the 
facts. The first lesson which the student of child psychology 
must learn is that it is unsafe to set up criteria of intelli- 
gence, of maturity, dt of any other ritental trait oit the basis 

* of theoretical considerations. Experiment teaches that nor- 
mal children of 5 or 6 years, also older feeble-thinded persons 
of the 5-year intelligence level, define objects in terms of 
use; also that normal children of 8 or 9 years and older 
feeble-minded persons of this mental level have ‘for the 
most part developed beyond the stage of use definitions 
into the descriptive or classificatory stage. An ounce of 
fact is worth a ton of theory. 

The test has usually been located in year IX, with the 
requirement of three successes out of five trials and with 
somewhat more rigid scoring of the individual definitions. 
When only two successes are required in four trials, and 
when scored leniently, the test belongs at the 8-year level. 

LJ 


VIII, 6. Vocabulary; twenty definitions, 3600 words 


Procedure. Use the list of wofds given in the record 
booklet. Say to the child: * I want to find out how many 
words you know. Listen; and when I say a word you tell 
me what it means.” Tf the child can read, give him a printed 
copy of the word ‘list and let him look at each word as you 
pronounce it. 
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The words are ged approximately (though not 
exactly) in the order of their difficulty, amd it is best to 
begin with the easier words and proceed to the harder. 
With children under 9 or 10 years, begin with the first. 


, Apparently normal children of 10 years may safely be cred- 


ited with the first ten words withóut being asked to define 
them. Appareptly normal children of 12 may begin with 
word 16, and 15-year-olds with word 21. Except with sub- 
jects óf almost adult intelligence there is no need to give 
the last ten or fifteen words, as these are almost never cor- 
rectly defined by school children. A safe rule to follow is to 
continue until eight or ten successive words have been missed 
and to score the temainder minus without giving them. 
The formul is as follows:, What is an orange?” 
“What is a bonfire?” ‘ Roar; what does roar mean? ” 
“Gown; what is a gown?” “What does tap mean?” 
“ What does scorch mean?” ‘What is a puddle?” etc. 
Some childrerf at first show a little hesitation about an- 
swering, thinking that a strictly formal definition is ex- 
. In such cases a little encouragement is necessary; 
as: “ You know what a bonfire is. You have seen a bonfire. 
Now, what is a bonfire?” If the child still hesitates, say: 
** Just tell me in your own words; say it any way you please. 
All I want is to find out whether you know what a bonfire 
is" Do not torture the child, however, by undue insist- 
ence. If he persists ip in his refusal to define a word which 
he ‘would ordinarily be expected to know, it is better to 
pass on to the next one and to return to the troublesome 
word later. Above all, avoid helping the child by illustrat- 
ing the use 6f a word in a sentence. Adhere strictly, to the 
formula given above. If the definition as given does not 


, make it clear whether the child has the correct idea; say: 


* Explain,” or, “I don’t understand; «explain what you 
mean.” 5 
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Encourage the child frequently by saying: “ That's 
ing beautifplly. You know lgts of words,” 
etc. Never tell the child his definition is not ooreet, ‘and 


fine. You are dgi 


never ask for a different definition. 


Avoid saying anything which would suggest a model 
form of definition, as the type of definition which the child 
» spontaneously chooses throws interesting light on the degree 
of maturity of the apperceptive processes. Record all 
definitions verbatim if possible, or'at least those "which 
are exceptionally good, poor, or doubtful. 
Scoring. Credit a response in full if it gives one correct 
meaning for the word, regardless ofewhether that, meaning 
* is the móst common one, and regardless of whether it is 
the original or a derived meaning. Occasionally, half credit 
‘may be given, but this should be avoided as far as possible. 
„To find the entire vocabulary, multiply the number of 
words known by 180. (This list is made up of 100 words 
selected by rule from a dictionary containing 18,000 words.) 
Thus, the child who defines 20 words correctly has a vocabu- 
lary of 20 X 180 = 3600 words; 50 correct definitions would 
mean a vocabulary of 9000 words, ete. The following are 
the standards for different years, as determined by the 
vocabulary reached by 60 to 65 per cent of the subjects of 
the various mental levels: — 


+ vocabulary 3,600 


+ e Vocabulary 5,400 
. , vocabulary 7,200 
+ . vocabulary 9,000" 
+ + vocabulary 11,700 

. vocabulary 13,500 


Although the form of thé definition is significant, it is 
not taken into consideration in scoring. The test is in- 
tended to explore the range of ideas rather than the evolu- 
tion of thought ferms. When it is evident that the child 
has one fairly correct meaning for a an he is given ful 
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credit for it, however poorly the definition may have been 
stated, fe i A 
While there is naturally some difficulty now and then in 
decidirig whether a given definition is correct, this hap- 
pens much less frequently than one would expect. In order 
‘to get a definite idea of the extent^of error due to the in- 
dividual differences among examiners, we have had the 
definitions of 25 subjects graded independently by 10 dif- 
ferent persons. The result showed an average difference 
below 3 in the number of definitions scored plus. Since 
these subjects attempted on an average about 60 words, 
the average number of doubtful definitions per subject was 
below 5 per cent of the number attempted. 5 ; 
An idea ef tke degree of leniengy to be exercised may be 
had from the following‘examples of definitions, which are 
mostly of low grade, but acceptable unless otherwise indi- 
cated: — e 
1. Orange. “An Orange is to eat,” “It is yellow and grows on a 
tree.” (Both full credit.) 
2. Bonfire, “You burn it outdoors.” “You burn some leaves 
or things.” “It’s a big fire.” (All full credit.) 
3. Roar, “A lion roars.” “You holler loud.” (Full credit.) 
4. Gown. “To sleep in.” “It’s a nightie” “It’s a nice gown 
that ladies wear.” (All full credit.) 
7. Puddle. “You splash in it.” “It’s just a puddle of water.” 
(Both full credit.) 
9. Straw. “It growe in the field." “It means wheat-straw.” 
“The horses eat it,"* (All full credit.) 

10. Rule. “The teacher makes rules.” “It means you can’t do 
something.” “You make marks with it,” i.e., a ruler, often 
called a rule by school Ghildren. (All full credit.) 

11. Afloat. “Qo float on the water.” “A ship floats.” (Bath full 
credit. 

12. ae If the child says, “It’s over the eye,” tell hita to 

* point to it, as often the word is confused with eyebrow. 

14. Copper, “It’s a penny.” “It means sóme copper wire." 

(Both full credit.) 


e 
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15. Health. “It means good health or bad health.” “It means j 


strong.” (Both full credit.) a 
17. Guitar. “You play on it." (Full credit.) $ 


18. Mellow. If the child says, “It means a mellow app]e," ask 
what kind of apple that would be. For full credit the answer 
must be “soft,” “mushy,” etc. 


19. Pork. If the answer*is meat," ask what animal it comes 


Írom. Half credit if wrong animal is named. 

91. Plumbing. “You fix pipes.” (Full credit.) 

21. Southern. If the answer is “Southern States," or “Southern 
Calffornia," say: “Yes; but what does ‘southern’ mean?” 
Do not credit unless explanation is forthcoming. 

26. Noticeable. “You notice a thing.” (Full credit.) 

39. Civil. “Civil War.” (Kpilure unless explained.) ¿“It means 
to be nice.” (Full credit.) ° : 

90. Treasury. Give half credit for definitions like “Valuables,” 
“Lots of money," etca i.e., if the word is cónfused with 
treasure. LI 

.82. Ramble. “To go about fast." (Half credit.) 

$98. Nerve. Half credit if the slang use is defined, “Yon’ve got 
nerve," etc. ə 

41. Majesty. “What you say to a king.” (Full credit.) 

45. Sportive. ` “To like sports.” (Half credit.) “Playful” or 
“happy.” (Full credit.) 

46. Hysterics. “You laugh and cry at the same time.” “A kind 
of sickness.” “A kind of fit.” (All full credit.) 

48. Repose. "You póse again.” (Failure.) 

52. Coinage. “A place where they make money.” (Half credit.) 

56. Dilapidated. "Something that's very old.” (Half credit.) 

58. Conscientious. “You're careful how you do your work.” 
(Full credit.) è 

60. Artless. “No art.” (Failure unless*cerrectly &xplained.) 

61. Priceless. “It has no price.” (Failure.) 

66. Promontory. “Something prominent.” (Failure unless child 
can explain what it refers to.) 

68. Milksop. “You sop up milk.” (Failue) > 

78. Harpy. “A kind of bird.” (Full credit.) 

80." Exaltation. “You feel good.” (Full credit.) 

85. Retroactive. “Acting backward.” (Full credit.) 

92. Theosophy. “A religion." (Full credit.) 
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Tt is seen from the above examples that a very liberal 
standard has been used, Leniency in judgihg definitions is 
necessary because the child's power of expression lags far- 
ther behind his understanding than is true of adults, and 
also because for the young subject the word has a rela- 
tively less unitary existence, 

Remarks. Our vocabulary test was derived by selecting 
the last word of every, sixth column in a dictionary con- 
taining approximately 118,000 words, presumably the 18,- 
000 most common words in the language. The test is based 
on the assumption that 100 words selected according to 
some arbitrary rule will be a làrge enough sampling to 
afford a fairly reliable index of a subject's entire vocabu- 
lary. Rather extensive experimeatation with this list and 
others chosen in a similar manner has proved that the 
assumption is justified. Tests of the same 75 individuals 
with five different vocabulary tests of this type showed 
that the average difference between two tests of the same 
person was less than 5 per cent. This means that any one 
of the five tests used is reliable enough for all practical 
purposes. It is of no special importance that a given child's 
vocabulary is 8000 rather than 7608; the significance 
lies in the fact that it is approximately 8000 and not 4000, 
12,000, or some other widely different number. 

It may seem to the reader almost incredible that so small 
2 sampling of words would give a reliable index of an 
individual's vocabulary. That it does so is due to the opera- 
tion of the ordinary laws of chance. It is analogous to pre- 
dicting the results of an election when only a small propor- 
tion of the ballots have been counted. If it is known that a 
ballot box contains 600 votes, and if when only 30 have 
heen counted it is found that they are divided between two 
candidates in the proportion of 20 and 10, it is safe to pre- 
dict that a complete count will give the two candidates 
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approximately 400 and 200 respectively. In 1914 about 


1,000,000 votes were cast*for governor in €alifornia, and 
when only 10,000 votes had been counted, or a hundredth 
of all, it was announced and conceded that Governor John- 
son had been retlected by about 150,000 plurality. The 
completed count gave him 188,505 plurality. The error 
was less than 4 per cent of the total vote. 

The vocabulary test has a far higher value than any 
other sifigle test of the scale. Used with children of English- 
speaking parents (with children whose home language is 
not English it is of course unreliable), it probably has a 
higher value than Any tlfree other*tests in the scale. Our 
statistics show that in a large majority of cases the vo- 
eabulary test alone willegive us an intelligence quotient 
within 10 per cent of that secured by the entire scale. Out 
of hundreds of English-speaking children we have not 
found one testing significantly above age who had signifi- 
cantly low vocabulary; and correspondingly, those who 
test much below age never have a high vocabulary. 

Occasionally, however, a subject tests somewhat higher 
or lower in vocabulary than the mental age would lead us 
to expect. This is often the case with dull children in cul- 
tured homes and with very intelligent children whose home 
environment has not stimulated language development. 
But even in these cases we are not seriously misled, for the 
dull child of fortunate home surroundifigs shows his dullness 
in the quality of his definitions if not in their quahtity; 
while the bright child of illiterate parents shows his intelli- 
gence in the aptness and accuracy of his definitions. 

We have not worked out a satisfactory niethod of scor- 
ing the quality of .definitions in our vocabulary test, but 
these differences will be readily observed by the trained 

, examinen Defifitions in terms of use and definitions which 
t Supposing the ballots to have been shuffled. 
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are slightly inaccurate or hazy are quite characteristic of 


the lower merital ages. Children of the lower mental age 
have also a tendency to venture wild guesses at words 
they do not know. This is especially characteristic of re- 
carded subjects and is another example of their weakness of 
auto-criticism. One feeble-minded boy of 12 years, with a 
mental age of & years, glibly and confidently gave defini- ' 
tions for every one of the hundred words. About 70 of the 
definitions were pure nbnsense. à e 

This vocabulary test was arranged and partially stand- 
ardized by Mr. H. G. Childs and the writer in 1911. Many 
experiments since then"have proved its value as a test o. 
intelligence. f 

aw Li 


VIII, Alternative test 1: naming six coins 


Procéture is exactly as in V4, 5 (naming four coins). 
The dollar should’be shown before the half-dollar. 

Scoring. All six coins must be correctly named. If a re- 
sponse is changed the rule is to count the second answer 
and ignore the first. 

Remarks. Binet used nine pieces and«required knowledge 
of all at year X (1908), but at year IX in the 1911 revi- 
sion. Most other workers have used the same method, 
with the test located in either year IX or year X. 


a D 


| VII, Alternative test 2: writing from dictation 


Procedure. Give the child pen, ink, and paper, place 
him in a comfortable position for writing, and sag: “ I 
want you to write something for me as nicely as you can. 
Write these words: ‘ See the litle boy.’ “Be sure to write it 
all: * See the little boy.’ ” y 

Do not dictate the words separately, but give the sen- 


G 
r 


e 


a 


^ 
Ls THE MEASUREMENT OF INTELLIGENCE 
tence as a whole. Further repetition fot the sentence is not 
permissible, as ability to remember what ha$ been dictated 
is a part of the test. Copy, of course, must not be shown. 
Scoring. Passed if the sentence is written legibly ‘enough 

to be easily recognized, and if no word has been omitted. 
Ordinary mistakes of adlig are disregarded. The rule is 
that the mistake in spelling must not mutilate the word 
beyond easy recognition. The performance may be graded 
by the “tse of Thorndike’s handwriting scale. The hand- 
writing of 8-year-old children who have been in school not 
less than one year or more than two usually falls between 
quality 7 and quality 9 oft this scale, but we shall, perhaps, 
not be too liberal if we consider a performance satisfactory 
which does not grade bdow quality 6, próvided it is not 
seriously mutilatéd by errors, omissions, etc.! 

* Remarks. This test found a place in year VIII of Binet’s 
1908 scale, but has beer" omitted from all the óther re- 
visions, including Binet's own. Bobertag did not even 
regard the test as worthy of a trial. The universal criticism 
has been that it is a test of schooling rather than of intelli- 
gence. That the performance depends, in a certain sense, 
upon special instruction is self-evident. Without such 
instruction no child of 8 years, however intelligent, would 
be able to pass the test. Nature does not give us a conven- 
tionalized language, either written or spoken. It must be 
acquired. It is also true that a high-grade , feeble-minded 
child, say 8 years of age and of 6-year intelligence, is Some- 
times (though not always) able to pass the test after two 
years of school-instruction, It is exceedingly improbable, 
howeVer, that a feeble-minded subject witi less than 6- 
year intelligence will ever be able to pass this test, how- 
ever long he remains in school. 

TER Eos can tar scuplas of satisfactory and unsatisfactory per- 

formances. 
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The conclusions to be drawn from these tacts are as fol- 
lows; (1) Inabélity to pass the test should pot be counted 
against the child unless it is known that he has had at least 
a full year of the usual school instruction. (2) Ability to 
Pass the test after only two years of school instruction is 
almost certain proof that the child has reached a mental 
level of at least.6 years. (3) Failure to pass the test must - 
be regarded as a grave symptom in the case of the child 9 
or more years of age wNo is known to have attended school 
as much as two years. (4) For mental levels higher than 8 
years the test has hardly any diagnostic value, since feeble- 
minded pérsons of 8- of 9-year intelligence can usually be 
taught to write qtite legibly. : 

Tf the limitations above set farth are kept in mind, the 
lest is by no means without value, and is always worth 
giving as a supplementary test. Learning to write simple 
sentencts from dictation is no enean accomplishment. It 
demands, in thefirst place, a fairly complete mastery of 
rather difficult muscular coürdinations. Moreover, these 
coórdinations must be firmly associated with the corre- 
sponding letters and words, for if the writing coórdinations 
are not fairly automatic, so much attention will be required 
to carry them out that the child will not be able to remember 
what he has been told to write. The necessity of remem- 
bering the passage acts as a distraction, and writing from 
dictation is therefofe a more difficult task than writing 
Íroni copy. f 


CHAPTER XV 


INSTRUCTIONS FOR YEAR IX 
LI 


A 
IX, 1. Giving thë date 

Procedure. Ask the following questions in order: — 

(a) “What day of the weelPis it to-day?” hos 

(b) “What month is it?” í 

(c). “What day of the mongh is it?” ? 5. 

(d) “What year ig it?” ? 

* If the child misunderstands and gives the day of the 
month for the day of the Week, or vice versa, we merely re- 
peat the question with suitable rti, ad give no other 
help. 

Scoring. An error of three days in éither direction is al- 
lowed for c, but a, b, and d must all be given correctly. If 
the child makes an error and spontaneously corrects it, the 
change is allowed, but corrections must not be called for or 


Remarks. Binet originally located this test in year IX, 
but unfortunately moved it to year VIII in the 1911 re- 
vision, Kuhlmann, Goddard, and Huey all retain it in year 
IX, where, according to our own data, it unquestionably 
belongs. With the exception of Binet’s 1911 results, the 
statisties for the test are in remarkably close agreement 
Tor children in France, Germany, England, and Eastern 
and Western United States, It seems that practically 
all children in citilized countries have ample opportunity 
to learn the divisions of the year, month, and week, and 
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! to become oriented with respect to these divisions. Special 


instruction is J'eloubtless capable,of hastening time orienta- 
tion to a certain degree, but not greatly. "Binet tells of a 
French école maternelle attended by children 4 to 6 years 
eof age, where instruction was given daily in regard to the 
date, and yet not a single one of the children was able to 
pass this test. This is a beautiful illustration of the futility 
of precocious teaching. In spite of well-meant instruction, 
it is not until the agef of 8 or 9 years that children have 
enough comprehension of time periods, and sufficient in- 
terest in them, to keep very close track of the date. Fail- 
ure toepass the test at tHe age of 9 or 1$ years is a decidedly 
unfavorable sign,*unless the error is very slight. * 

The facts tht normal adults ere occasionally unable to 
give the day of the month is no argument against the valid- 
ity of the test, since the system of tests is so constructegd 
as to allow for accidental failuses on any particular test. 
As a matter of fatt, very nearly 100 per cent of normal 12- 
year-old children pass this test. 

The unavoidable fault of the test is its lack of uniform- 
ity in difficulty at different dates. Tt is easier for school 
children to give the day of the week og Monday or Friday 
than on Tuesday, Wednesday, or Thursday. Mistakes in 
giving the day of the month are less likely to occur at the 
beginning or end of the, month than at any other time, 
while mistakes in faing the month are mogt likely to 
oceifr then. 

It is interesting to compare the four parts of this test in 
regard to diffieulty. Binet and Bobertag both state that 
ability to name the year comes last, but they give no 
figures. Our own data show that the four parts of the test 
are of almost exactly the sanfe difficulty and that this is 
true at all ages. . V 
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IX, 2. Arranging five weights 


Use the five Weights, 3, 6, 9, 12, and 15 grams. Be sure 
that the weights are identical in appearance. The Weights 
may be made as descrihed under V, 1, or they may be pur- 
chased of C. H. Stoelting & Co., Chicago, Illinois. If no 
weights are at hand one of the alternative tests may be 
substituted. 

Procedure. Place the five boxes on the table in an ir- 
regular group before the child dass: “ See these bores. 
They all look alike, don’t they? But they are not alike. Some 
of them are heavy, sume ar? not quite so heavy, and sone are 
still lighter. No two weigh the same. Now, I want you to 

find the heaviest one and place it here. Then ind the one that 
is just a little lighter and put it here. Then put the next 
lighter one here, and the next lighter one here, and the lightest 
of all at this end (pointing each time at the appvopriate 
spot). Do you understand? " Whatever the child answers, 
in order to make sure that he does understand, we repeat 
the instructions thus: “ Remember now, that no two weights 
are the same. Find the heaviest one and put it here, the next 
heaviest here, and ljghter, lighter, until you have the very 

lightest here. Ready; go ahead.” i 

It is best to follow very closely the formula here given, 
otherwise there is danger of stating the directions so ab- 
stractly that the subject could not „comprehend them. A. 
formula like “I want you to arrange the blocks in a gradually 
decreasing series according to weight" would be Greek to 
most children of 10 years. 

Tf the subject still seems at a loss to know what to do, 
the instructions may be again repeated. But no further 
help of any kind :aay be given. Do not tell the subject 
to take the blocks one at a time in the hand and try 
them, and do not illustrate by hefting the blocks your- 


j 
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* self. It is a part of tke test to let the subject find his own 


method. % A 

Give three trials, shuffling the boxes aftét each. Do not 
repeat the instructions before the second and third trials 
unless the subject has used an absurd procedure in the 
‘previous trial. 4 

Scoring. The test is passed if the blocks are arranged in 
the correct order twice out of three trials. Always record 
the or&er of arrangement and note the number ang extent 
of displacement. Obvlously an arrangement like 12-6- 
15-8-9 is very much more serious than one like 15-19-6- 
9-3, byit we require that two trials besabsolutely without 
error. " a 
Scoring ig facilitated if the blocks are marked on the 
bottom so that they m&y be easily identified. It is then 
necessary to exercise some care to see that the subject doeg 
not examine the bottom of the blocks for a clue as to the 
correct order. + 

Remarks. Binet originally located this test in year IX, 
but in his 1911 revision changed it to year VIII. Other 
revisions have retained it in year IX. The correct location 
depends upon the weights used and upon the procedure 
and scoring. Kuhlmann uses weights of 3, 9, 18, 27, 36, 
and 45 grams, and this probably makes the test easier. 
Bobertag tried two sets of boxes, one set being of larger 
dimensions than the*other. The larger gave degidedly the 
moreerrors. If we require only one success in three trials 
the test could be located a year or two lower in the scale, 
while three successes as a standard would require that it 
be moved upward possibly as rhuch as two years. ¢ 

Much depends also on whether the child is left to find 
his own method, and on this there has bégn much difference 
of procedure. Kuhlmann, Bobertag, and Wallin illustrate 
the correct method of making the comparison by first heft- 

* .t 
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ing and arranging the weights while the subject looks on. ` 
We prefer to keep the test in its original form; and with the 
procedure and'scoring we have used it is well located in 
year IX, 
Wallin carries his assistance still further by saying, after 
» . the first block has Been'placed, ** Now, find the heaviest of 
'» the four,” and after the second has been placed, “ Now, 
find the heaviest of the three," etc. Finally, when the ar- 
rangemont has been made, he tells the subject to try them 
again to make sure the order is correct, allowing the sub- 
ject to make whatever changes he thinks necessary. This 
procedure robs the test of its most valuable features. The 
' experiment was not devised primarily as a test of sensory 
discrimination, for it has long been recognized that in- 
dividuals who hawe developed as far as the 9- or 10-year 
Jevel of intelligence are ordinarily but little below normal 
in sensory capacity. $ » 
Psychologically, the test resembles that of comparing 
weights in V, 1. Success depends, in the first place, upon 
the correct comprehension of the task and the setting of a 
goal to be attained; secondly, upon the choice of a suitable 
method for realizing the goal; and finally, upon the ability 
to keep the end clearly in consciousness until all the stéps 
necessary for its attainment have been gone through. 
Elementary as are the processes involved, they represent 
the prototype of all purposeful behavior. The statesman, 
the lawyer, the teacher, the physician, the’ carpenter, all 
in their own way and with their own materials, are con- 
tinually engaged in setting goals, choosing means, and 
inhib¥ing the multitudinois appeals of irrelevant and dis- 
tracting ideas. 
In this experim;At the subject may fail in any one of the 
three reopirements of the test or in all of them. (1) He 
may not comprehend the instructions and so be unable to 
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` set the goal. (2) Theugh understanding what is expected 

of him, he may adopt an absurd method of carrying out the 
task! Or (3) he may lose sight of the end aad begin to play 
with the blocks, stacking them on top of one another, build- 
ing trains, tossing them about, etc. Sometimes the guid- 
"ing idea is not completely lost, buteis weakened or rendered 
only partially operative. In such a case the subject may 
compare some Of the blocks carefully, place others with- 
out tfying them at x dip continue in his halfational, 
half-irrational procedure until all the blocks have been 
arranged. 

It ig essential, therefore, to supplement the mere record 
of success or failyre by jotting down a brief but» accurate 
description of jhe performance. Note any hesitation or in- 
ability to grasp the instructions. Note especially any ab- 
surd procedure, such as placing all the blocks without 
heftingeany of them, comparing only some of them, hold- 
ing them up andeshaking them, hefting two at once in the 
same hand, etc. The ideal method, of course, is to try all 
the blocks carefully before placing any of them, then to 
make a tentative arrangement, and finally, to correct this 
tentative arrangement by means of individual comparisons. 
A’slight departure from this method dées not always bring 
failure, but it renders success less probable. As a rule it 
is only the very intelligent children of 10 years who think 
to test out their first arrangement by making . a final and 
additional trial of each block in turn. Contrary to what 
might be supposed, success is slightly favored by hefting 
the blocks successively with one hand rather than by 
taking one ip each hand for stmultaneous comparison, but 
as the child cannot be expected to know this, we must Te- 
gard the two methods as equally logical. 

* The test of arranging weights has met, universal praise. 
Its special advantage is that it tests the subject’s intelli- 
* . © 
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gence in the manipulation of things rather than his capacity 
for dealing with abstractions. It tests his ability to do 
something rathér than his ability to express himseif in 
language. It throws light upon certain factors of motor 
adaptation and practical judgment which play a great 
' part in the everyday life of the average human being. 
^» It depends as little upon school, perhaps, as any other test 
of the scale, and it is readily usable with children of all 
nations ‘yithout danger of being matgrially altered in*trans- 
lation. Moreover, it is always an interesting test for the 
child. Bobertag goes so far as to say that any 8- or 9-year 
child*who passes this test cannot possibly be feeble-mjnded. 
' This may be true; but the converse is hardly the case; that 
is, the failure of older children is by no means certain proof 
of mental retardation. The same! observation, however, 
applies equally well to many other of the Binet tests, some 
of which correlate more closely with true mental age than 
this one. A rather considerable fraction of normal 12-year- 
olds fail on it, and it is in fact somewhat less dependable 
than certain other tests if we wish to differentiate between 
9-year and 11-year intelligence. But it is a test we could ill 
afford to eliminate.!. 


IX, 3. Making change 


à Procedure. Ask the following questiens in the order here 
given; — . à ^ 


(a) “If I were to buy 4 cents worth of candy and should give the 
storekeeper 10 cents, how much money would I get back?” 

(b) If I bought 12 cents worth and gave the storekeeper 15 cents. 
how much would I get back?” 

(c) “If I bought 4 cents worth and gave the storekeeper 25 cents, 
how much ou I get back?” 


1 Compare with V, 1. 


€ “TEST KOED, P 


Coins are not used, and the subject is not allowed the 
help of penciP and paper. If the subject forgets the state- 
ment of the problem, it is permissible to repeat it once, 
but only once. The response should be made in ten or 
fifteen seconds for each problem. , 

Scoring. The test is passed if two out of three problems 
are answered correctly in the allotted time. In case wo *” 
answers are given to a problem, we follow the usual rule of 
counting the second aad ignoring the first. P 

Remarks. Problems of this nature, when thoroughly 
standardized, are extremely valuable as tests of intelli- 
gence. The difficulty Of the test, as We have used it; does 
not lie in the sifbtraction of 4 from 10, 12 from 15, etc. ° 
Such subtfactfons, whgp given fs problems in subtraction, 
are readily solved by practically all normal 8-year-olds who 
have attended school as much as two years. The problems 
of the test have è twofold diffifulty: (1) The statement of 
the problem must be comprehended and held in mind until 
the solution has been arrived at; (2) the problem is so stated 
that the subject must himself select the fundamental 
operation which applies. The latter difficulty is somewhat 
the greater of the two, addition somettmes being employed 
instead of subtraction. 

It is just such difficulties as this that prove so perplex- 
iag to the feeble-minded, High-grade defectives, although 

require,more than the usual amount of drill and are 
E ely to make occasional errors, are nevertheless capable 
of learning to add, subtract, multiply, and divide fairly 
well. Their main trouble comes in deciding which of these 
operations å given problem calls for. They can®master 
routine, but as regards initiative, judgment, and power to 


» reason they are little educable. The psychology and pedaz _ 


gogy of mental deficiency is epitomized in this statement. 
There has been little disagreement as to the proper loca- 
° ae 
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tion of the test of making change, but various procedures 
have been employed. Coins have generally bien employed, 
in which case the subject is actually allowed to make the 
change. Most other revisions have also given only a single 
problem, usually 4 cents out of 20 cents, or 4 out of 25, or 
9 out of 25. It is evident that these are not all of equal 


'" diffculty. There is general agreement, however, that normal 


children of 9 years should be able to make simple change. 
LÀ D : 


IX, 4. Repeating four digits reversed 


"Thé series are 6-5*2-8; -4-9-3-7;' 3-6-2-9. 
Procedure and scoring. Exactly as ia VII, alternate 
test 2.1 > E 


IX, 5. Using three words in a sentence 


Procedure. The words ured are: — 

(a) Boy, ball, river, 

(b) Work, money, men. 

(c) Desert, rivers, lakes. 

Say: “ You know what a sentence is, of course. A sentence 
is made up of some words which say something. Now, I am 
going to give you three words, and you must make up a sen- 
tence that has all three words in it. The three words are ‘ boy,’ 
‘ball,’ ‘river? Go ahead and make up a sentence that has 
all three words in it.’ The others ave ‘given in the same 
way. 

Note that the subject is not shown the three words 
written down, and that the reply is to be given orally. 

Tf the subject does not understand what is Wanted, the 
instruction may be repeated, but it is not permissible to 


illustrate what a sevtence is by giving one. There must be 


no preliminary practice. 
S y See discussicn, p. 207 f. 
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A curious misundeystanding which is sometimes encoun- 
tered comes fgom assuming that, the sentence must be con- 
structed entirely of the three words give. If it appears 
that the subject is stumbling over this difficulty, we ex- 
, Plain: “ The three words must be put with some other words 
* so that all of them together will male a sentence.” 

Nothing is said about hurrying, but if a sentence is not , 
given within one minute the rule is to count that part of 
the tést a failure and t» proceed to the next trio of words. 

Give only one trial fér each part of the test. 

Do not specially caution the child to avoid giving more 
than gne sentence, as this is implied i inghe are used and 
should be understood. 

Scoring, The test is passed if,two of the three PO, 
are satisfactory. In ofder to be satisfactory a sentence 
must fulfill the following requirements: (1) It must either 
be a simple sentence, or, if compound, must not contain 
more than two distinct ideas; and (2) it must not express 
an absurdity. 

Slight changes in one or more of the key words are dis- 
regarded, as river for rivers, etc. 

The scoring is difficult enough to justify rather extensive 


illustration. 
(a) Boy, ball, river 

Satisfactory. Am analysis of 198 satisfactory responses gave the 

following classificatiog: — 

Q Simple sentence containing a simple subject ind a simple 
predicate; as: “The boy threw his ball into the river.” 
“The boy. lost. his ball in the river.” “The boy's ball fell 
into the river." “The boy swam into the river after his 
ball," etc. This group contains 76 per cent of the correct 
responses. 

(2) A sentence with a simple subject and a compound predicate; 


as: “A boy went to the river and to¥k his ball with him." — 


About 8 per cent of all were of this type. 
(8) A complex sentence containing a relative clause (2 per cent 
* ee? 
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only); as: “The boy ran after his ball which was rolling 
toward the river." re) 

(4) A compound sentence eontaining two independent clauses 
(about 14 per cent); as: “The boy had a ball and he lost it 
in the river.” 

Unsatisfactory. The failures fall into four chief groups: — 

(1) Sentences with three clauses (or else three separate sen- 
tences). 

(2) Sentences containing an absurdity. i 

(8) Sentences which omit one of the key words. J 

(4) Silence, due ordinarily to inability*to comprehend the task. 

Group 1 includes 78 per cent of the failures; group 2, about 12 

per cent; and group 3 and 4 about 5 per cent each. Samples of 
group,1 are: "There was a boy, and he,bought a ball, and it fell 
into the river." “I saw a boy; and he had a ball, and he was play- 
ing by the river." Illustration of an absurd sentence, “The boy 
was swimming in the river and he was playing ball.” 


(b) Work, money, men 
“Satisfactory: — a " 
(1) Sentence with a simple subject and simple predicate (in- 
cluding 75 per cent of 116 satisfactory responses); as: “Men 
work for their money.” “Men get money for their work,” 


(2) A complex sentence with a relative clause (12 per cent of 
Correct answers); as: “Men who work earn much money.” 
“It is easy for inen to earn money if they are willing t» 
work,” etc. 

(8) A compound sentence with two independent, coórdinate 
clauses (18 per cent); as: “Men work and they earn money.” 
“Some men have money and they do-not work.” 

U iof; a A G ^ : 

(1) Three clauses; as: “I know a man and he has money, and 
he works at the store,” 

(2) Sentences which are absurd or meaningless: as: “Men work 

ish their money.” ` 

(8) Omission of one of the words, 

` (4) Inability to respond. 

Ej 
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(Q Desert, rivers, lakes 


Sgtisfactory'— 


. 

(1) Sentences with a simple subject and # simple predicate 
(including 84 per cent of 126 correct answers); as: “There 
are no rivers or lakes in the desert.” “The desert has one 

* river and one lake," etc. 

(2) A complex sentence with a relative. clause (only 2 per cent); 
z “In the desert there was a river which flowed info ae* 

e^ 

(8A DEMURE sentence with two independent, goórdinate 
clauses (11 per cent); as: “We went to the desert, and it had 
no rivers or lakes." 

(4) A compound, complex sentence (3 per cent of all); as 
* “There was a degert, artd ngar by*there was a rivér that 
emptied into a lake.” . 

Unsatisfgctouy: — 

(1) Sentences with th$ee dini (40 per, cent of all failures); 

as: “A desert is dry, rivers are long, lakes are rough.” 

(3) Sentences containing an absurdity (12 per cent of the fæl- 
lures); as ; as: “The desert, river? and lakes are filled with swim- 
ming boys.” “The lake went through the desert and the 
river.” “There was a desert and rivers and lakes in the 
forest." “The desert is full of rivers and lakes.” 

(8) Omission of one of the words (40 per cent of the failures). 

(4) Inability to respond (8 per cent). 


* Remarks. The test of constructing a sentence containing 
given words was first used by Masselon and is known as 
* the Masselon experiment." Meumann, who used it in a 
rather extended experiment, 1 finds it a good test of intelli- 
gemce and a’ reliable index as to the richness, definiteness, 
and maturity of the associative processes. As Meumann 
shows, it is instructive to study the qualitative differences 
between the responses of bright and dull children, apart 
from questions of sentenge structure. These differences are 
+ 1 Ueber eine neue Methode der Intelligenzpriifung und über den Wert 


der Kombinationsmethoden," in Zeitschrift für Pëdagogisçhe iori 
und Experimentelle Püdagogik (1912), pp. 145-63. 
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especially discernible in (a) the logical qualities of the asso- 
ciations, and (b) the definiteness of statement; As regards 
(a), bright children are much more likely to use the given 
words as keystones in the construction of a sentence which 
would be logically suggested by them. For example, 
donkey, blows, suggest some such sentence as, “ The donkey 

receives blows because he is lazy." In like manner we have 
found that the words work, money, men usually suggest 
to the mgre intelligent children a sentence like “ Men^work 
for their money " (or “because they need money,” etc.), 
while the dull child is more likely to give some such sen- 
tencevas “ The men have work and they don’t have much 
money.” ‘That is, the sentence of the dull child, even 
though correct in structure and free enough from outright 
absurdity to satisfy the standard of-scoring which we have 
set forth, is likely to express ideas which are more or less 
nondescript, ideas not logically suggested by the .set of 
words given. e 

The experiment is one of the many forms of the '* com- 
pletion test," or * the combination method." As we have 
already noted, the power to combine more or less separate 
and isolated elements into a logical whole is one of the most 
essential features of Intelligence. The ability to do so in à 
given case depends. in the first place, upon the number and 
logical quality of the associations which have previously 
been made with each of the given elements separately, and 
in the second place, upon the readiness with which these 
ideational stores yield up the particular associations neces- 
sary for weaving the given words into some kind of unity. 
The child must pass from what is given to what is not given 
but merely suggested. This requires a certain amount of 
invenüon. Scat fragments must be conceived as the 
skeleton of a thought, and this skeleton, or partial skeleton, 
must be assembled and made whole. The task is analogous 


a 
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to that which confrqnts the paleontologist, who is able to 
reconstruct,*gvith a high degree of certainty, the entire 
-skeleton of an extinct animal from the e¥idence furnished 
by three or four fragments of bones. It is no wonder, there- 
fore, that subjects whose ideational stores are scanty, and 

* whose associations are based upon accidental rather than ¢ 
logical connections, find the test one of peculiar difficulty, ¢* 
Invention thrives in a different soil. 

Binet located this test in year X. Goddard and Kuhl- 
mann assign it the sarhe location, though their actual statis- 
ties agree closely with our own. Our procedure makes the 
test gomawhat easier than that of Binet, who gave only one 
trial and used the somewhat more difficult wotds Paris, * 
river, fortyne.g Others have gegerally followed the Binet 
procedure, merely sulfstituting for Payis the name of a 
city better known to the subject. Binet’s requirement of,a 
written response also makes the test harder. 

Perhaps the greatest obstacle to uniformity in the use of 
the test comes from the difficulty of scoring, particularly 
in deciding whether the sentence contains enough absurdity 
to disqualify it, and whether it expresses three separate 
ideas or only two. It is hoped that thg rather large variety 
of sample responses which we have given will reduce these 
difficulties to a minimum. 

An additional word is necessary in regard to what con- 
stitutes an absurdity in (b). A sentence like « There are 
some rivers dnd lakes ‘in the desert ” is not an absurdity in 
certain parts of Western United States. In Professor 
Ordahl’s tests at Reno, Nevada, many children whose in- 
telligence was altogether above suspicion gave thjs reply 
The statement is, indeed, perfectly true for the semi-arid 
region in the vicinity of Reto knowņ as “the desert.” 
On the other hand, such sentences as “She desert is full ^ 
of rivers and lakes,” or “ There are forty rivers and lakes 

e Ld 
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in the desert," can hardly be considered satisfactory. 
Similar difficulties are presented by (c), though not so fre- 
quently. “ Men'who work do not have money ” expresses, 
unfortunately, more truth than nonsense. 


IX, 6. Finding rhymes 


Procedure. Say to the child: “ You know what a rhyme 
is, of coarse. A rhyme is a word that sounds like another 
word. Two words rhyme if they ed in the same sound. 
Understand ? ” Whether the child says he understands or 
not, we proceed to iMustrate what & rhyme is, as follows: 


'“ Take thé two words * hat? and ‘ cat? They sound alike and 


so they make a rhyme. ‘Rat; ‘ rat,’ ‘ cat,’ ‘ bat? all rhyme 
with one another.” . . 

"That is, we first explain what a rhyme is and then we 
give an illustration. A large majority of American children 
who have reached the age of 9 years understand perfectly 
what a rhyme is, without any illustration. A few, however, 
think they understand, but do not; and in order to insure 
that all are given equal advantage it is necessary never to 
omit the illustration, 

After the illustration say: “ Now, I am going to give you. 
a word. and you will have one minute lo find as many words 
as you can that rhyme with it. The word is * day. Name all 
the words you can think of that rhyme with * day.’ ” 

If the child fails with the first word, before giving the 
second we repeat the explanation and give sample rhymes 
for day; otherwise we proceed without further explanation 
to mill &nd spring, saying, “Now, you have another minute 
to name all the words you can think of that rhyme with * mill, ” 
ete, Apart from the mention'of “ one minute ” say nothing 
to suggest hurrying, as this tends to throw some children 
into mental confusion. 
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Scoring. Passed E in two out of the three parts of the 
experiment “the child finds three words which rhyme with 
the word given, the time limit for eaclf series being one 
minute, Note that in each case there must be three words 
in addition to the word given. These must be real words, 
not meaningless syllables or made-up words. However, we 


should be liberal enough to accept such words as ,ding* 


(from “ ding-dong ") for spring, Jill ( see “ Jack and Jill ") 
for mill, Fay (girl's name) for day, etc. e 

Remarks. At first thought it would seem that the de- 
mands made by this test upon intelligence could not 
be fery*great. Sound associations fetween words thay be 
contrasted unfavorably with associations like those of 
cause and effect, part to whole, whole to part, opposites, 
etc. But when we pass from a-priori considerations to an 
examination of the actual data, we find that the giving, of 
thynies is closely correlated with general intelligence. 

The 9-year-olds who test at or above 10 years nearly 
always do well in finding rhymes, while 9-year-olds who test 
as low as 8 years seldom pass. When a test thus shows high 
correlation with the scale as a whole, we must either accept 


athe test as valid or reject the scale altogether. While the 


feeble-minded do not do as well in this test as normal chil- 
dren of corresponding mental age, the percentage of suc- 
cesses for them rises rapidly between mental age 8 and 
mental age,10 or 11, 

“Closer psychological analysis of the AES involved 
will show why this is true. To find rhymes for a given 
word means that one must hunt out verbal associations 
under the*direction of a guiding idea. Every wad has in- 
numerable associations and many of these tend, in greater 
or less degree, to be arouséd when the stimulus word i is 
given. In order to succeed with the test» however, | it 18 


necessary to inhibit all associations which are not relevant 
LJ 
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to the desired end. The directing idea must be held so 
firmly in mind that it will really direct the Shought asso- 
ciations. Beside§ acting to inhibit the irrelevant, it must 
create a sort of magnetic stress (to borrow a figure from 
physics) which will give dominance to those associative 
tendencies pointing in the right direction. Even the feeble- 
minded child of imbecile grade has in his vocabulary a 
great many words which rhyme with day, mill, and spring. 
He fails ön the test because his verbal associations cannot 
be subjugated to the influence of a directing idea. The end 
to be attained does not dominate consciousness sufficiently 
to create more than a*faint,stress. Ifstead of a single mag- 
‘netic pole there is a conflict of forces, The result is either 
chaos or partial success. Dill may suggest ‘ull,,.and then 
perhaps the directing idea becomes suddenly inoperative 
and the child gives mountain, valley, or some other irrele- 
vant association. The lack of associations, howeveř, is a 
more frequent cause of failure than inability to inhibit the 
irrelevant. 

If any one supposes that finding rhymes does not draw 
upon the higher mental powers, let him try the experiment 
upon himself in various stages of mental efficiency, say at 9 
A.M., when mentally refreshed by a good night of sleep and 
again when fatigued and sleepy. Poets questioned by Galton 
on this point all testified to the greater difficulty of finding 
rhymes when mentally fatigued. In thi and in many other 
respects the mental activities of the fatigued or sleepy "in- 
dividual approach the type of mentation which is normal 
to the feeble-minded. > 

It is isaportant to note that adults make a lecs favorable 
showing in this test than normal children of corresponding 

mental age, Mr. Kaollin’s “hoboes” of 12-year intelli- 
gence doing hardly as well as school children of 10-year 
intelligence. Those who are habitually employed in school 


9 


TEST NO. IX, OMM ANE 1 251 


è 
exercises probably qequire an adeptness in verbal VERS 
tions whichejs later gradually lost in the preoccupations of 
real life. . 

There has been more disagreement as to the proper loca- 
tion of this test than of any other test of the Binet scale. 
Binet placed it in year XII of the 1908 scale, but shifted ; 
it to year XV in 1911. Kuhlmann retains it in year XIL. 
while Goddard drops it down to year XI. However, si 
we éxamine the actual statistics for normal children we do 
not find very marked disagreement, and such disagreement 
as is present can be largely accounted for by variations 
in procedure and by differing conclusions drawm from 
identical data. „In the first place, Binet gave but one trial. 
This, of gougse, makes the test much harder than when 
three trials are given and only two successes are required. 
To make one trial equal in difficulty to three trials we 
should perhaps need to demand only two rhymes, instéad 
of three, in the*one trial. In the second place, the word 
used by Binet (obeissance) is much harder than one-syllable 
words like day, mill, and spring. Finally, the wide shift 
of the test from year XII to year XV was not justified 
by the statistics of Binet himself, and the figures of Kuhl- 
*mann and Goddard are really in exceptionally close agree- 
ment with our own, notwithstanding the fact that Goddard 
vequired three successes instead of two. In four series of 
tests, considered «together, we have found 62 per cent 
passing at year IX, '81 per cent at year X, 85 per cent at 
year XI, and 94 per cent at year XII. 


. 


TS, Alternative test 1: naming the montéis 


Procedure. Simply ask the subject to "name *all the 
months of the year." Do not start him,off by. namifíg one 
month; give no look of approval or disapproval as the 
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months are being named, and make na, suggestions or com- 
ments of any kind. . 

When the mouths have been named, we “ check up” 
the performance by asking: “ What month comes before 
April?” “What month comes before July?” “What 
> month comes before November? ” 
^, Scoring. Passed if the months are named in about fifteen 
or twenty seconds with no more than one error of omission 

repetition, or displacement, and if two out of the three 
check questions are answered correcily. Disregard place 
of beginning. 

Remarks. Some aye inclined to consider this, test, of 
little value, because of its supposed dependence on acci- 
dental training. With this opinion we cannot}, fully agree. 
The arguments already given in favor of the retention of 
naming the days of the week (year VII), apply equally well 
in the present case. It has heen shown, however, that age, 
apart from intelligence, does have some effect on the ability 
to name the months. Defective adults of 9-year intelli- 
gence do about as well with it as normal children of 10- 
year intelligence, 

The test appears in year X of Binet’s 1908 scale and in 
year IX of the 1911 revision. Goddard places it correctly 
in year IX, while Kuhlmann and Bobertag have omitted 
it. 


IX, Alternative test 2: counting the value of stamps * 


Stamps will be right side up-for the child. Say: * You 
know, of course, how much a stamp like this costs (pointing 
lo a Lent stamp). And you know how much one like this 
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costs (pointing to a(2-cent stamp). Now, how much SES 
would it taleto buy all these stamps?” 

Do not tell the individual values of tlfe stamps if these 
are not known, for it is a part of the test to ascertain whether 
the child’s spontaneous curiosity has led him to find out i 
and remember their values. If ‘the individual values are * 
known, but the first answer is wrong, à second trial may * 
be given. In such cases, however, it is necessary to be on 
guard against guessing. e 

If the child merely fiames an incorrect sum without saying 
anything to indicate how he arrived at his answer, it is well 
to tell him to figure it up aloud. “ Fell me how you got it.” 

Scoring. Passed if the correct value is given in not over* 
fifteen segonds. L] 

Remarks. The value of this test may be questioned on 
two grounds: (1) That it has an ambiguous significance, 
since*failure to pass it may tesult either from incorrect 
addition or from lack of knowledge of the individual values 
of the stamps; (2) that familiarity with stamps and their 
values is so much a matter of accident and special instruc- 
tion that the test is not fair. 

Both criticisms are in a measure valid. The first, how- 
ever, applies equally well to a great many useful intelli- 
gence tests. In fact, it is only a minority in which success 
depends on but one factor. 'The other criticism has less 
weight than would? aj first appear. While it js, of course, 
not impossible for ån intelligent child to arrive at the age 
of 9 years without having had reasonable opportunity to 
learn the cost of the cemmon postage stamps, the fact is 
that a large majority have had the opportunity &nd that 
most of those of normal intelligence have taken advgntage 

. of it. It is necessary once more to emphasize the fact_that 
in its method of locating a test the BiheiNsystem makes 


ample allowance for “ accidental ” failures. 
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Like the tests of naming coins, repeating the names of 
the days of the week or the months of theeyear, giving 
the date, tying a’ bow-knot, distinguishing right and left, 
naming the colors, etc., this one also throws light on the 
, child’s spontaneous interest in common objects. It is 

mainly the children of déficient intellectual curiosity who 
‘do not take the trouble to learn these things at some- 

where near the expected age. 

The test was located in year VIII of the Binet scale. 
However, Binet used coins, three sitigle and three double 
sous. Since we do not have either a half-cent or a 2-cent 
coin, it has been necessary to substitute postage stamps. 
"This changes the nature of the test and makes it much 
harder. It becomes less a tést of ability to do a simple sum, 
and more a test of knowledge as to the value of the stamps 
used. That the test is easy enough for year VIIT when it 
can be given in the original form is indicated by all the 
French, German, and English statistics available, but four 
separate series of Stanford tests agree in finding it too 
hard for year VIII when stamps are substituted and the 
Ka is carried out according to the procedure described 

ve. ‘ 
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CHAPTER XVI 
ÍNSTRUCTIONS FOR YEAR X 
x, t Neesbulary, (thirty definitions, 5400 wofds) 


Procedure and Mods as in VIII, 6. At year X, Miny 
words should be correotly defined. ^. 


ee x, 2. Detecting absurdities 
. 


Procedure. Say to the child: “ 7 am going to read a 
sentence which has something foolish i in it, some nonsense. "I 
want you to listen carefully and tell me what is foolish about 
iL" Then read the sentences, rather slowly and in a 
matter-of-fact voice, saying after each: “ What is foolish 
about that? " The sentences used are the following: — 


(a) “A man said: ‘I know a road from house to the city which 
e is downhill all the way to the city and downhill all the way back 


hame.’” 
(b) “An engineer said that the more cars he had on his train the 


faster he could go. 
(c). “ Yesterday the Bote found the wa ofa girl cuj into eighteen 
e pieces, They believe that she killed herself.” 

(d) There was a railroad accident yesterday, but it was not very 
serious. Only forty-eight people were killed.” 

(e) “A bicycle rider, being thrown from his bicycle in an accident, 
struck kis head against a stone and was instantly killed. They 
picked him up and carried him to the hospital, and they do not 
think he will get well again.’ 


Each should ordinarily be answered "Sal Aus 4 sec- 
onds. If the child is silent, the sentence should be re- 
e € 
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peated; but no other questions or s‘iggestions of any kind 
are permissible. Such questions as “ Coild the road be 
downhill both ways?” or, “ Do you think the girl could have 
killed herself?” would, of course, put the answer in the 
child’s mouth. It is eyen best to avoid laughing as the 
sentence is read. 

“Owing to the child's limited power of: expression it is 
not always easy to judge from the answer given whether 
the absurdity has really been detected or not. In such 
eases ask him to explain himself, using some such formula 
as: “ I am not sure I know what you mean. Explain what 
you mean. Tell me*whatis foolish in the sentence I read.” 
This usually brings a reply the correctness or incorrectness 
of which is more apparent, while at the sanie time the for- 
mula is so general that it affords no hint as to the correct 
answer. Additional questions must be used with extreme 
caution, A : 

Scoring. Passed if the absurdity is detected in four out 
of the five statements, The following are samples of satis- 
factory and unsatisfactory answers :— 


, (a) The road downhill 

Satisfactory. “If it was downhill to the city it would be upnill 
coming back.” “It can't be downhill both directions.” “That 
could not be.” “That is foolish. (Explain.) Because it must be 
uphill one way or the other.” “That would be a funny road. 
(Explain.) No road can be like that. It can't be downhill both 
ways. i 

Unsatisfactory. “Perhaps he took a little different road coming 
back.” “I guess it is a very crooked road.” “Coming back he 
goes around the hill.” “The man lives down in a valley.” “The 
road wà3 made that way so it would be easy.” “Just a road. I 
don't see anything foolish." “He should say, ‘a road which goes.’” 


Rr yb) What the engineer said 
Satisf. - "lf he has more cars he will go slower,” “Tt is 
the other way. If he wants to go faster he must n’t have so many 
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ARS “The man did n't mean what he said, or else it was a(slip 
of the tongue." * That'skhe way it would be if he was going down- 
hill.” ** Foolish because the cars don't help pull the train.” “He 
ought to say slower, not faster." , 

Unsatisfactory. “A long train is nicer." “The engine pulls 
harder if the train has lots of cars.” “That’s all right. I suppose 
"he likes a big train.” “Nothing foolishs when I went to the city I 
saw a train that had lots of cars and it was going awfully fast.” 
“He should have said, ‘the faster I can run.’ ” « 


* (e) The girl who was thought to have killed herself e 

Satisfactory. “She cofld not have cut herself into eighteen 
pieces.” ‘She would have been dead before that.” “She might 
have qut two or three piaces off, but she could n't do the rest.” 
(Laughing) “ Well, she may have killéd herself; but if shg did it's a 
sure thing that sortie one else came along after and chopped her 
up." “That policeman must have been a fool. (Explain. To 
think that she could chop herself into eightegn pieces.” 

Unsatisfactory. “Think that she killed herself; they know she 
did." “They can’t be sure. Some one may have killed her.” 
“Tt was a foolish girl to kill herselt.” “How can they tell who 
killed her?” “No girl would kill herself unless she was crazy.” 
“Tt ought to read: ‘They think that she committed suicide,’” 


(d) The railroad accident 

Satisfactory. “That was very serious." “I should like to know 
what you would call a serious accident!” ®You could say it was 
not seriqus if two or three people were killed, but forty-eight, — 
that is serious.” 

Unsatisfactory. “It was a foolish mistake that made the acci- 
dent.” “They could 1ft help it. It was an accident,” “It might 
have been worge.” “Nothing foolish; it's just sad." — * 


(e) The bicycle rider 
Satisfactory. “How could he get well after he was already 
killed?” ‘Why, he's already dead.” “No use to take a dead man 
to the hospital.” “They ought to have taken him to a grave- 
ard!" 
Unsatisfactory. “Foolish to fall off of a bicyele He should fave 
known how to ride.” “They ought to have carried "him home. 


e © 
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(Why?) So his folks could get a doctor." “He should have been 
more careful.” “Maybe they can cure llim if he is n’t hurt very 
bad." “There’s nothing foolish in that." » 1 
Remarks. The detection of absurdities is one of the most 
ingenious and serviceable tests of the entire scale. It is 
little influenced by schooling, and it comes nearer than any 
other to being a test of that species of mother-wit which 
we call common sense. Like the “ comprehension ques- 
tions," it may be called a test of judgment, using this term 
in the colloquial and not in the logical sense. The stupid 
person, whether depicted in literature, proverb, or the 
ephemeral joke column, is always. (and justly, it would 
seem) characterized by a huge tolerance for absurd contra- 
dictions and by a blunt sensitivity for the fine points of a 
joke. Intellectual discrimination .and judgmént are in- 
ferior. The ideas do not cross-light each other, but remain 
felatively isolated. Hence, the most absurd contradictions 
are swallowed, so to speak, without arousing the protest of 
the critical faculty. The latter, indeed, is only a name for 
the tendency of intellectually irreconcilable elements to 
clash. If there is no clash, if the elements remain apart, 
it goes without saying that there will be no power of 
criticism. > 
The critical faculty begins its development in the early 
years and strengthens pari passu with the growing wealth 
of inter-associations among ideas; but in the average child 
it is not witil the age of about 10 "years that it becomes 
equal to tasks like those presented in this test. Eight-year 
intelligence hardly ever scores more than two or three cor- 
rect answers out of five. By 12, the critical ability has so 
far developed that the test is nearly always passed. It is 
an invaluable test for the higher grades of mental deficiency. 
As a test ofthe’ critical powers Binet first used “ trap 
questions ”’; fas? for example, “Is snow red or black?” 
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The results were disappointing, for it was found that pwing 
to timidity defererte, and suggestibility normal children 
often failed on such questions" Deference is more marked 
in normal than in feeble-minded children, and it is because 
of the influence of this trait that it is necessary always to 
forewarn the subject that the sen£ence to be given contains 
nonsense. 5 

Binet locatéd the test in year XI of the 1908 scalef but 
changed it to year X in 1911. Goddard and Kuhlmann 
retain it in year XI., The large majority of the statistics, 
including those of Goddard and Kuhlmann, warrant the 
location of the test in year X. Not gll have used the same 
absurdities, and these have not been worded -uniformly., 
Most have required three successes out of five, but Bober- 
tag and Kulilmann require three out „of four; Bobertag's 
procedure is also different in that he does not forewarn 
the child that an absurdity is to follow. y 

The present form of the test is the result of three suc- 
cessive refinements. It will be noted that we have made two 
substitutions in Binet’s list of absurdities. Those omitted 
from the original scale are: “ I have three brothers — Paul, 
Ernest, and myself," and, “If I were going to commit 
Suicide I would not choose Friday, because Friday is an 
unlucky day and would bring me misfortune.” The last 
has a puzzling feature which makes it much too hard for 
year X, and the ether is objectionable with children who 
arg accustomed to.lear a foreign language în which the 
form of expression used in the absurdity is idiomatically 
correct. $ 

The two we have substituted for these objectionable ab- 
surdities are, * The road downhill" and “ What the en- 
gineer said." The five we have used, though of nearly equal 
difficulty, are here listed in the order fronfgasiest to*hard- 
est. Our series as a whole is slightly easier than Binet's. 

€ e 
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! X, 3. Drawing designs from; memory 

Procedure. Use the desighs shown on the “accompany- 
ing printed form. If copies are used they must be exact 
in size and shape. Before showing the card say: “This 
> card has two drawings onsit. I am going to show them to 
you for ten seconds, then I will take the card away and let you 
draw from memory what you have seen. Examine both draw- 
ings carefully and remember that you have only ten seconds.” 

Provide pencil and paper and then show the card for 
ten seconds, holding it at right angles to the child’s line of 
visionoand with the designs in the position given in the 
plate. Have the child draw the designs immediately after 
they are removed from sight. ih 

Scoring. The test is passed if ona of the designs is re 
produced correctly and the other about half correctly. “ Cor- 
rectly” means that the essential plan of the design has 
been grasped and reproduced. Ordinary irregularities due to 
lack of motor skill or to hasty execution are disregarded. 
“Half correctly " means that some essential part of the 
design has been omitted or misplaced, or that parts have 
been added. 

The sample reproductions shown on the scoring card 
will serve as a guide. It will be noted that an inyerted 
design, or one whose right and left sides have been trans- 
posed, is counted only half correct, however perfect it may 
be in other respects; also that design Ẹ is counted only half 
correct if the inner rectangle is not located off center. 

Remarks. Binet states that the main factors involved in 
Success are “attention, visual memory, and a little analy- 
sis." Thè power of rapid analysis would seem to be the 
most important, for if the designs are analyzed they may 
be ed /óm & verbal memory of the analysis. With- 
out some analysis it would hardly be possible t^ remember 
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the designs at all, as one of them contains thirteed lines 
and the otker twelve. The memory span for unrelated 
objects is far too limited to permit us to grasp and retain 
that number of unrelated impressions. Success is possible 
only by grouping the lines according to their relationships, 


so that several of them are given a unitary value and remem. ° 


bered as one. In this manner, the design to the right, whicK * 
is composed of twelve lines, may be reduced to four ele- 
ments: (1) The outer rectangle; (2) the inner rectangle; 
(8) the off-center poSition of the inner rectangle; and (4) 
the joining of the angles. Of course the child does not or- 
din@rily make an pak a 4s explicit as this; but analysis 
of some kind, even though it be unconscious, is necessary" 
to success. € 2 * 

Ability to pass the test indicates the presence, in a cer- 
tain definite amount, of the tendency for the contents«of 
consciousness to fuse into a meaningful whole. Failure in- 
dicates that the elements have maintained their unitary 
character or have fused inadequately. Tt is seen, therefore, 
that the test has a close kinship with the test of memory 
for sentences. The latter, also, permits the fusion or group- 
Ang of impressions according to meaning, with the result 
that five or six times as many meaningful syllables as non- 
sense syllables or digits can be retained. 

Binet had many, more failures on design a than on de- 
sign b. Thig was probably due to the fact that he showed 
thf designs with our b to the left. A majority of subjects, 
probably because of the influence of reading habits, ex. 
amine first the figure tó the Jeft, and because of the short 
time allowed for the inspection are unable to devete much 
time to the design at the right. We have placed the design 

. of greater intrinsic difficulty at the left, with the zesult 
that the failures are almost equally divide’ between the 


two. 
e * 


n 
i) 


909 THE MEASUREMENT. OF INTELLIGENCE 


Binet used this test in his unstandaydized series of 1905, 
omitted it in 1908, but included it in the W11 revision, 
locating it in year X. Except for Goddard, who recom- 
mends year XI, there is rather general agreement that the 

, test belongs at year X. Our own data show that it may be 
|. placed either at year X or year XI, according as the grading 
is rigid or lenient. : 


X, 4. Reading for eight memories 


Material. We use Binet's selection, slightly adapted, as 
follows: — Boer ow . 

* New Yi ork, September 6th. A fire last night burned three houses 
near the center of the city. It tooi some time to put it ort. The loss was 
fifty thousand dollars, and seventeen families lost their homes. In sav- 
tng a girl, who was asleep in bed, a fireman was burned on the hands. 


The copy of the selection’ used by the subject shotild be 
printed in heavy type and should not contain the bars 
dividing it into memories. The Stanford record booklet 
contains the selection in two forms, one suitable for 
use in scoring, the other in heavy type to be read by the 
subject. ; 

Procedure. Hand the selection to the subject, who should 
be seated comfortably in a good light, and say: “I want 
you to read this for me as nicely as you can." The subject 
must read aloud. Ne 

Pronounce all the words which the Subject is unable to 
make out, not allowing more than five seconds’ hesitation 
in such a case. 

Récord all errors made in reading the selection, and the 
exact.time. By “error” is meant the omission, substitu- 
tion, Aransposition,/or mispronunciation of one word. 

The subjee: i» not warned in advance that he will be 
asked to report what he has read, but as soon as he has 
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finished reading, put «the selection out of sight and fay: 
“ Very well dine. Now, I wan you to tefl me what you 
read. Begin at the first and tell everything you can remember.” 
After the subject has repeated everything he can recall and 
has stopped, say: “ And what else? Can you remember any 
more of t? ” Give no other aid of any kind. It is of course 
not permissible, when the child stops, to prompt him with 
such questions as, “And what next? Where were the houses 
burned? What happened to the fireman? " etc. The report 
must be spontaneous. 

Now and then, though not often, a subject hesitates or 
even fefuses to try, saying hé is enable to do it. | Perliaps 
he has misunderstood the request : and thinks he is ‘expected 
to repeat the Selection word for word, as in the tests of 
memory for sentences. We urge a little and repeat: “ Tell 
me in your own words all you can remember of ùt.” Others 
misunderstand in a different way, and thinking they are 
expected to tell merely what the story is about, they say: 
“Tt was about some houses that burned.” In such cases we 
repeat the instructions with special emphasis on the words 
all you can remember. 

Scoring. The test is passed if the Selection is read in 
thirty-fivg seconds with not more than two errors, and if the 
report contains at least eight “ memories." By underscoring 
the memories correctly reproduced, and by interlineations 
to show serioys departures from the text, the «ecord can 
be ntade complete with a minimum of trouble. 

The main difficulty in scoring is to decide whether a 
memory has been repróduced correctly enough to be 
counted. Alssolutely literal reproduction i is not expected. 
The rule is to count all memorjes whose thought is repro- 
duced with only minor changes in the wording. “ It took 
quite a while” instead of “it took some tink * is satis- 
factory; likewise, “got burnt” for E was burned"; 
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“ Who was sleeping ” for “ who was,asleep ”; “are home- 
less ” for “ lost their homes ”; “ in the middle ” for * near 
the center”; “a big fire " for “ a fire,” etc. 

Memories as badly mutilated as the following, however, 
are not counted: “ A lot of buildings ” for “ three houses; ”” 
“a man” for “a fireman”; “ who was sick” for “who 
was asleep "; ete. Occasionally we may give half credit, 
as in the case of “ was seventeen thousand dollars " for 
“was fifty thousand dollars "5 “and fifteen families ” for 
“ and seventeen families,” ete. 

Remarks. Are we warranted in using at all as a measure 
of intelligence a test which depends as much on iustruc- 
tion as this one does? Many are inclined ta answer this ques- 
tion in the negative. THe test has been orsitted from the 
revisions of Goddard, Kuhlmann, and Binet himself. As 
regards Binet’s earlier test of reading for two memories, in 
year VIII, there could hardly be any difference of opinion, 
The ability to read at that age depends so much on the ac- 
rident of environment that the test is meaningless unless 
jo fh all about the conditions which have surrounded the 


with reascnable regularity for three years are practically 
always able to read the selection in thirty-five seconds and 
without over two mistakes unless they are retarded almost 


regards time ;,oromistakes, The remaining failures were 
caused by dhadéquate report, and most of these subjects 
were of the distinctly retarded group. 
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We may conclude, therefore, that given anything èP- 
proaching norfal educational advantages, the test is really 
a measure of intelligence. Used with due cafition, it is per- 
haps as valuable as any other test in the scale. It is only 
necessary, in case of failure, to ascertain the facts regard- 
ing the child’s educational opportunities. Even this pre- 
caution is superfluous in case the subject tests as low as 8 
years hy the remainder of the scale. A safe rule is to omit 
the test from the calculation of mental age if the Subject 
has not attended school the equivalent of two or three 
years. 

It has been contended by some, that,tests in which &uc- 
cess depends upon, language mastery cannot be rea? tests of 
intelligence, By such critics language tests have been set 
over against intelligence*tests as contrasting opposites. It 
is easy to show, however, that this view is superficial and 
psycholgically unsound. Every one who has an acquaint- 
ance with the facts of mental growth knows that language 
mastery of some degree is the sine qua non of conceptual 
thinking. Language growth, in fact, mirrors the entire 
mental development. There are few more reliable indica- 
tions of a subject’s stage of intellectual maturity than his 
mastery of language. 

The réte of reading, for example, is a measure of the rate 
of association. Letters become associated together in cer- 
tain combinations milking words, words into word groups 
and sentences’ Recognition i is for the most part an asso- 
ciative process. Rapid and accurate association will mean 
ready recognition of the printed form. Since language units 
(whether letters, words, or word groups) have moresor less 
preferred associations according to their habitual arrange- 
ment into larger units, it comes about that in the nofmal 
mind under normal conditions these preferted sequelices 
arouse the apperceptive complex necessary to make a run- 
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ning recognition rapid and easy. It is reasonable to suppose 
that in the subnormal mind the habitual ¢g:amon associa- 
tions are less firmly fixed, thus diminishing the effective- 
ness of the ever-changing apperceptive expectancy. Read- 
ing is, therefore, largely dependent on what James calls 
the “fringe of consciousness " and the “ consciousness of 
meaning.” In reading connected matter, every unit is big 
with a mass of tendencies. The smaller and more isolated 
the unit, the greater is the number of possibilities, Every 
added unit acts as a modifier limiting the number of ten- 
dencies, until we have finally, in case of a large mental unit, 
a f)irly manageable whole. ; When the most logical and 
suitable ‘of these associations arise easily from subcon- 
sciousness to consciouszess, recognition is made easy, 
and their doing so will depend cn whether the habitual 
relations of the elements have left permanent traces in the 
mind. 


association is favored. The apperceptive expectanvy, prac- 
tically nil in the reading of nonsense material must be 


a feeling of rightness or Wrongness about the thought se- 
quences. That less intelligent subjects have this sense of 
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stupid subject is with material which to him is mpre or 
less nonsengjeal.t © . 

A little observation will convince onefthat mentally re- 
tarded subjects, even when they possess a reasonable degree 
of fluency in recognizing printed words, do not sense shades 
of meaning. Their reading is by small units. Words and £ 
phrases do not fuse into one mental content, but remaipe 
relatively unconnected. The expression is monotonous and 
the voice has more of the unnatural “ schoolrooxà ” pitch. 
They read more slowly, more often misplace the emphasis, 
and miscall more words. In short, one who has psychological 
insight and is acquainted with reading standards canfeasily 
detect the symptoms of intellectual inferiority*by hearing 
a dull subject read a brief seleetion. 

The giving of memories is also signifigant. Feeble-minded 
adults who have been well schooled are sometimes able to 
reade the words of the text fairly fluently, but are usually 
unable to give more than a scanty report of what has been 
read. The scope of attention has been exhausted in the 
mere recognition and pronouncing of words. In general, 
the greater the mechanical difficulties which a subject en- 
counters, the less adequate is his report of memories. 

“ The test has, however, one real fault. School children 
have « certain advantage in it over older persons of the 
same mental age whose school experience is less recent. 
Adult subjects tentl to give their report in less literal form. 
Itjis necessdry, thevefore, to give credit for thé reproduction 
of the ideas of the,passage rather than for strictly literal 
* memories.” " 

The selection we have used is; with minor changes, the 
same as Binet’s. His selection was divided inté nineteen 
memories. The one here given has twenty-one mefnories. 

1 See “Genius and Stupidity,” by Lewis M. "Tgfmane in Pedagogical 
Seminary, September, 1906, p. $40 f. 
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Binet used the test both in year VIII and year IX, requir- 
ing two memories at year VIII and stk memories at year 
IX. When we rciuire eight memories, as we have done, 
the test becomes difficult enough for non-selected school 
children of 10 years. Location in year X seems preferable, 

' because it insures that the child will almost certainly have 
had the schooling requisite for learning to read a selection 
of this difficulty, even if he has started to school at a later 
age than^is customary. Naturally, placing the test higher 
in the scale makes it more a test of "eport and less a test 
of un to recognize and pronounce printed words, 


xy 5. Comprehension, fourth degre: 
The questions for this year are: —r Bt 
fa) “What ought you to say when some one asks your opinion 
a person you don't know very well?” 
(b) “What ought you to do before undertaking (beginning) some- 
ing very important?” 
(c) “Why should we judge a person more by his actions than by his 
words?” 


The procedure is the same as for the previous compre- 
hension tests. Each question may be repeated, but its 
form must not be changed. It is not permissible toymake 
any explanation whatever as to the meaning of the ques- 
tion, except to substitute beginning for undertaking when 
(b) seems not to be comprehended. b 2 y 

Scoring. Two out of the three questions must be answered 
satisfactorily, Study of the following classified responses 
should make scoring fairly easy in most cases: — 


4 (a) When some one asks your opinion 
Satisfactory. Y. wcald say I don't know him very well” (42 
per cent of tl: gorret answers). “Tell him what I know and no 
more” (94 per cent of correct answers). “I would say that I'd 
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rathtr not express any opinion about him" (20 per cent of the 
correct answerg). “Tell kim to ask some one else.” “I would'not 
express any opirfion.”” Li 

Unsatisfactory. Unsatisfactory responses are La either to fail- 
ure to grasp the import of the question, or to inability to suggest 
the appropriate action demanded by the situation. 

The latter form of failure is the moge common; e.g.: *I'd say 
they are nice.” “Say you like them.” “Say what I think.” “Say 
it's none of their business.” “Tell them I mind my own business.” 
“Say T would get acquainted with them.” “Say that I don’t talk 
about people.” “Say I did n't know how he looked.” “Tell them 
you ought not to say such things; you might get into trouble.” 
“I would n't say anything.” “I would try to answer.” “Say I 
did not know his name,” ejc. r 

The’ following are samples of failuee dué to mistaking the’im- 
port of the question: "I'd say, ‘How do you do?’” “Say, ‘I’m 


glad to meeyoy.'" e 
LJ 


(b) Before undertaking something important 

Satisfactory responses fall into the following classes: — 

(1) Brief statement of preliminary consideration; as: “Think 
about it.” “Look it over.” “Plan it all out.” “Make your 
plans.” “Stop and think,” ete. 

(2) Special emphasis on preliminary preparation and correct 
procedure; as: “Find out the best way to do it.” “Find 
out what it is." “Get everything ready.” “Do every little 

** thing that would help you." “Get all the details you can.” 
“Take your time and figure it out,” etc. 
(8) Asking help; as: “Ask some one to help you who knows all 
about it." “Pray, if you are a Christian.” “Ask advice,” 
etc. 

(49 Preliminfry testing of ability, self-analysis, et&.; as: “Try 
something easier first.” “Practice and make sure I could do 
it.” “Learn how to do it,” etc. 

(5) Consider the wisdom or propriety of doing it: “Think 
whether it would be best to do it.” “See whethergt would 
be possible.” 2 

. About 65 per cent of the correct Tesponses eo to group 
(1) or (2), about 20 per cent to group (3), and zgsi othe remain. 
der to group (4). 
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Unsatisfactory responses are of the following types: — 

(i) Due to mistaking the import of the question; e.g.: “Ask for 
it.” “Ought to say please.” “Ask whose it is.” Replies of 
this kind can be nearly all eliminated by repeating the ques- 
tion, using beginning instead of undertaking. 

(2) Replies more or less absurd or irrelevant; as: “Promise to 
do your best." “Wash your face and hands.” “Get a lot of 
insurance.” “Dress up and take a walk.” “Tell your name.” 

» “Know whether it’s correct." “Begin at the beginning.” 
“Say you will do it.” “See if it’s a fake.” “Go to school a 

ng time." “Pass an examination.” “Do what is right.” 
“Add up and see how much it will cost.” “Say I would do 
it." “Just start doing it.” “Go away.” “Consult a doc- 

; tor.” “See if you have time,” ete. 


(c) Why we should judge a person more by his actions than 
by his words ' 
Satisfactory responses fall into the following classes: — 
(1) Words and deeds both mentioned and contrasted in relia- 
bility; as: “Actions spéak louder than words” (this in 8 per 
cent of successes). “You can tell more by his actions than 
by his words.” “He might talk nice and do bad things.” 
“Sometimes People say things and don’t do them.” “It’s 
not what you say but what you do that counts.” “Talk is 
cheap; when he does a thing you can believe it.” “People 
don’t do every*hing they say.” “A man might steal but 
like a nice man.” Over 45 per cent of all correct re- 
sponses belong to group (1). > 
(2) Acts stressed without mention of words; as: “You can tell 


he is nice." “Actions show forsthemselves.” Group (2) 
contains about 25 per cent of the correct responses. ® 

(8) Emphasis on unreliability of words; as: “You can’t tell by 
his words, he might lie or boast." "Because you can't 
always believe what people say." (Group (3) contains 15 
pcr cent of the correct responses, 

(4) Responses Which state that a man's deeds are sometimes 


things." "Some really kind-hearted people scold 
and Swear.” “A man’s words may be worse than his deeds,” 


f 
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e 6 
* ete. Group (4) contains over 10 per cent of the correct 
[3 


responses, 

Unsatisfactory responses are usually due to inafility to compre- 
hend the meaning of the question. If there is complete lack of 
comprehension the result is either silence or a totally irrelevant 
response. If there is partial comprehension of the question the 
response may be partially relevant, but*fail to make the expected 
distinction. o 

The following are sample failures: “You could tell by his wofds 
that he was educated.” “It shows he is polite if he acte nice." 
“Sometimes people are n't polite.” “Actions show who he might 
be." “Acts may be foolfsh.” “Words ain't right." “A man 
might be dumb." “A fellow don't know what he says.” “Some 
people«an talk, but don't have centrol of themselves.” "Youjcan 
tell by his acts whether he goes with Bad people." “If he does n't 
act right you know he won't talk righj." “Actions show if he has 
manners," *Mij&ht get embarrassed and not talk good.” “He 
may not know how to express his thoughts." “He might be a rich 
man but a poor talker.” “He might say the wrong thing and after-, 
wards bè sorry for it," etc. (The last four are nearer correct than 
the others, but they fall just short of expressing the essential 
contrast.) 

Remarks. For discussion of the comprehension ques- 
tions as a test of intelligence, see page 158. 

Binet used eight questions, three “ egsy ” and five “ dif- 
ficult,” and required that five out of eight be answered cor- 
rectly if*year X. The eight were as follows: — 


(1) What to do when you have missed your train. 

(2) When you have struck by a playmate, etc. 

(3b When yofi have broken something, etc. 

(4) When about to be late for school. 

(5) When about to undertake something important. 

(6) Why excuse a bad act committed in anger more Teadily 
than a bad act committed without anger. ru 

(7) What to do if some one asks your opinion, etc. 

‘S: Why con vou judge a perso better by h bis actions. cis? 


A8 we have shown, questions 1, ¥. 3. No aggemuch tos tes 
easy for year X. Question 6 is hard enough for year HEE. 
LJ 


e^ 
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We,have omitted it because it was not needed and is not 
entirely satisfactory. : ¢ s 


X, 6. Naming sixty words 


Procedure. Say: “ Now, I want to see how many different 
words you can name in three minutes. When I say ready, 
you must begin and name the words as fast as you can, and 
I will tount them. Do you understand? Be sure to do your 
very best, and remember that just «ny words will do, like 
* clouds,’ * dog,’ * chair,’ * happy ’ — Ready; go ahead!” 

The instructions may be repeated if the subject. does 


' not understand what is wanted. As a rule the task is com- 


prehended instantly and Untered into with great. zest. 

Do not stare at the child, and dé not say anything as the 
lest proceeds unless there is a pause of fifteen seconds. 
In this event say: * Go shead, as fast as you car. Any 
words will do.” Repeat this urging after every pause of 
fifteen seconds. 

Some subjects, usually rather intelligent ones, hit upon 
the device of counting or putting words together in sen- 
tences. We then break in with: “ Counting (or sentences, 
as the case may be) not allowed. You must name separate 
words. Go ahead.” * 

Record the individual words if possible, and mark the 
end of each half-minute, If the Words are named so rapidly 
that they cannot be taken down, it is easy to keep the count 
by making a pencil stroke for each.word. If the latter 
method is employed, repeated words may be indicated by 
making a cross instead of & single stroke. Always make 
record of repetitions. 

Scoring. The test is passed if sixty words, exclusive of 
repetitions „Are, ñamed in three minutes. It is not allow- 
able to accept twenty words in one minute or forty words 


f 
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in two minutes as an R of the expected score, 
Only real woftls are counted. e 

Remarks. Scoring, as we have seen, tales account only 

of the number of words. It is instructive, however, to note 

*the kind of words given. Some subjects, more often those 

of the 8- or 9-year intelligence lefel, give mainly isolated, 


detached words. As well stated by Binet, “ Little childrene ° 


exhaust an idea in naming it. They say, for example, Aat, 
and then pass on to another word without noticing that 
hats differ in color, if form, have various parts, different 
uses and accessories, and that in enumerating all ame oan 
could find a large number of wosds." * 


Others quickty take advantage of such relationships * 


and nam@ many parts of an object before leaving it, or 
name a number of other objects belonging to the same class. 
Hat, for example, suggests cap, hood, coat, shirt, shoas, 
stockings, ete. Pencil suggests book, slate, paper, desk, 
ink, map, school-yard, teacher, ete. Responses of this type 
may be made up of ten or a dozen plainly distinct word 
groups. 

Another type of response consists in naming only ob- 
gects present, or words which presen? objects immediately 
suggest. It is unfortunate that this occurs, since rooms in 
which testing is done vary so much with respect to furnish- 
ings. The subjectewho chooses this method is obviously 
handicapped if the oom is relatively bare. «One way to 
avoid this influence is to have all subjects name the words 
with eyes closed, but the distraction thus caused is some- 
times rather ditus It is perhaps best for the present 
to adhere to the original procedure, and to follow the rule 
of making tests in a room containing few furnishings in 
» addition to the necessary table and chairss. 

A fourth type of response is that including% large pro- 
portion of unusual or abstract words. , This i is the best of 


» o 
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all, sand is hardly éver found except with subjects who are 
above the 11-year intelligence level. s : 

It goes without saying that a response need not belong 
entirely to any one of the above types. Most responses, in 
fact, are characterized by a inixture of two or three of the 


ing and valuable. Success in it does not, as one might sup- 
pose, depend solely upon the size of the vocabulary. Even 


500€ words, or eighty times as'many as the child is expected 


gence and will power to avoid wasting time with detached 
words. 

One is again and again astonished at the poverty of asso- 
ciations which this lest discloses with retarded subjects. 


è 
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language, RAE is vague, clumsy, and ineffective. Con- 

versely, vagüg mental content entails language shortage. 
Occasionally a child of 11- or 12- yearfintelligence will 

make a poor showing in this test. When this happens it is 


¿ usually due either to excessive embarrassment or to a 


strange persistence in running down all the words of a 


given class before launching out upon a new series. Occa- . 


sionally, too, an intelligent subject wastes time in thinking 
up a beautiful list of big or unusual words. As stated by 

Bobertag, success is favored by a certain amount of “ in- 
tellectual nonchalance," a willingness to ignore sense and 
a readiness to break dway from a train of associations as 
soon as the “point of diminishing returns ” has been. 
reached. eThjs doubtless expla!ns why adults sometimes 
make such a surprisingly poor showing in the test. They 
have less “intellectual nonchalance " than ‘children, are 
less Willing to subordinate suck» considerations as complete- 
ness and logical connection to the demands of speed. 
Knollin's unemployed men of 12- to 13-year intelligence 
succeeded no better than school children of the 10-year 
level. 

w We do not believe, however, thaj this fault is serious 
enough to warrant the elimination of the test. The fact is 
that fü a large majority of cases the score which it yields 
agrees fairly closely with the result of the scale as a whole. 
Subjects more thafi à year or two below the mental age of 
16 years seldom sutceed. Those more than å year or two 
above the 10-year level seldom fail. 

There is another reason why the test should be retained. 
it often has significance beyond that which appears in the 
mere number of words given. The naming of unusual and 


, abstract words is an instancé of this. An unusually large 


number of repetitions has symptomatic: signi&cance in the 


* 


other direction. It indicates a tendency to mental stereo- 
LI 
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typy, so frequently encountered in testing the feeble-minded. 
The proportion of Tepetitions made by normal children of 
the 10- or 11-year intelligence level rarely exceeds 2 or 
3 per cent of the total number of words named; those of 
older retarded children of the same level occasionally reach 
6 or 8 per cent. m 

It is conceivable, of course, that a more satisfactory 


‘test’ of this general nature could be devised; such, for 


example, as having the subject name all the words he can 
of a given class (four-footed animal, things to eat, articles 
of household furniture, trees, birds, etc.). The main ob- 


„One other’ matter remains to be mentioned; namely, the 
relative number of words named in the half-minute périods. 


18, 12/5, 1014, 9, 814, 7. > 


Some subjects maintain an almost constant rate tlirough- 
out the test, others rapidly exhaust themselves, while a very 


Binet first locgted this test in year XT, but shifted it to 
year XII in, 1911¢ Goddard and Kuhlmann retain it in 
year XI, thoügh Goddard's statistics suggest year X as the 

D 
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proper location, and Kuhlmans’s even suggest year, IX. 
Kuhlmann, However, accepts fifty words as satisfactory i in 
case the response contains a considerabfe proportion of 
abstract or unusual words. All the American statistics ex- 

, cept Rowe's agree in showing that the test is easy enough 
for year X. e $ 


i e 


X, Alternative test 1: repeating six digits« 


The digit series used are 8-7-4-8-5-9; and 5-2-1-7-4-6. 

The procedure and scoring are the same as in VII, 3, 
except that only two tfials are given, one of which must be 
correct. The test is somewhat Poo easy for yeat 10 when * 
three trials age given. 

The test of repeatitig six al did, not appear in the 
Binet scale and seems not to have been standardized until 
inserttd in the Stanford series. 9 " 


X, Alternative test 2: repeating twenty to twenty-two 
syllables 


ua The sentences for this year are: — . 


(a) “The apple tree makes a cool, pleasant shade on the ground 
| phere the children are playing." 
(b) “It is nearly half-past one o'clock; the house is very quiet and 
the cat has gonéto sleep.” 
dc) "In summer the*days are very warm and fire; in winter it 
snows and I am coi Se 
Procedure and scoring exactly as in VI, 6. 
Remarks. It is interestink to note that five years of 
mental growth are required to pass from the &bility to 
, Tepeat sixteen or eighteen syllables (year VI) to the ability 
to repeat twenty or twenty-two syllables. ,Simildrly in 
memory for digits. Five digits are almost as'easy at year e 


> 
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VII as six at year X. Two explanations are available: 
(1) The increased difficulty may be’ accounged for by a 
relatively slow growth of memory power after the age of 
6 or 7 years; or (2) the increase in difficulty may be real, 
expressing an inner law as to the behavior of the memory 
span in dealing with material of increasing length. Both 
factors are probably involved. Y 

This is another of the Stanford additions to*the scale, 
Averagé children of 10 years ordinarily pass it, but older, 
retarded children of 10-year mental age make a poorer 
showing. In the case of mentally retarded adults, especially, 
the verbal memory i5 less exact thin that of school chil. 
dren of the same mental age. 


' 


» » 


X, Alternative test 3: construction puzzle A 
‘ (Healy and Fernald) 


Material. Use the form-board pictured on page 279, 
This may be purchased of C. H. Stoelting & Co., Chicago, 
Illinois. A home-made one will do as well if care is taken 
to get the dimensions exact, Quarter-inch wood should be 
used. The inside ofthe frame should be 3 X 4 inches, 
and the dimensions of the blocks should be as follows: 
Ie X 351 X 14 1 X 034; 1 X14$14x2 % 


» Say nothing" that would even suggest hurrying, for this 
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teríds to call forth the trial-and-error procedure even with 
intelligent sudjects. ^ 


7 e 
c 


2 


| Scoring. The test is passed if the child succeeds in fit- 
ting the blocks into place three times ine Fa time of 
five minules for the three trials. 


| 
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The method of procedure is fully as important as the 
time, but is not so easily scored in quantifàtive terms. 
Nevertheless, the examiner should always take observa- 
tions on the method employed, noting especially any ten- 
dency to make and to repeat moves which lead to obvious 
impossibilities; i.e., moves which leave a space obviously 
"fitted to any of the remaining pieces. Some subjects re- 
peat an absurd move many times over; others make an 
absurd move, but promptly correct it; others, and these 
are usually the bright ones, look far onough ahead to avoid 
error, altogether. 

Remarks. This tes was devised by Professor Freeman, 

was adaptéd slightly by Healy and Fernald, and was first 
standardized by Dr. Kuhimann. Miss Gertrude, Hall has 
also standardized it, but on a different procedure from 
that described above. 
* The test has a lower coirelation with intelligence’ than 
most of the other tests of the scale. Many bright children 
of 10-year intelligence adopt the trial-and-error method and 
have little success, while retarded older children of only 
8-year intelligence sometimes succeed. Age, apart from 
intelligence, seems to play an important part in determining 
the nature of the performance. A favorable feature of the 
test, however, is the fact that it makes no demand 6a lan- 
guage ability and that it brings into play an aspect of in- 
telligence which is relatively neglected by the remainder 
of the scale. For this reason it is at least worth keeping»as 
an alternative test. , 


1 Eugenics and Social Welfare Bulletin, No. 5, The State Board of Chari 
tles, Albany, New York. 


CHAPTER “XVII 


INSTRUCTIONS FOR YEAR XII = 


XII, 1. Vocabulary (forty definitions, 7200 words) 


Procedure and scoring as in previous vocabulary tests.! 
In this case forty words mut be deffhed. e 


* 


o 
o 


w XII, ey Defining abstract, m 


Procedure. The words to be defined are "pity, revenge, 
charity, envy, and justice. The formula is, “ What is pitg? 
What do we mean by pity? ” and so on with the other words. 
If the meaning of the response is not clear, ask the subject 
to explain what he means. If the definition is in terms of 
the word itself, as “ Pity means to pity someone,” “ Re- 
wenge is to take revenge,” etc., it isthen necessary to say: 
= Yes but what does it mean to pity some one?” or, “ What 
does it mean to take revenge? " etc. Only supplementary 
questions of this kind are permissible. 

Scoring. , The test is passed if three of the five words are 
satisfactorily defined. The definition need not be strictly 
logical nor the language elegant. It is sufficient if the defi- 
nition shows that the meaning of the word is known. Defi- 
nitions which define by means of an illustration are ac- 
ceptable. The following arg samples iof satisfactory and 
unsatisfactory responses: — . 2 
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(a) Pity 


Satisfactory. “Zo be sorry for some one.” ** To feel compassion,” 
“To have sympathy for a person." “To feel bad for some one.” 
“It means you help a person out and don’t like to have him suffer.” 
“To have a feeling for people when they are treated wrong.” “Tf 
anybody gets hurt real badyyou pity them.” “It’s when you feel 
Worry for a tramp and give him something to eat.” “If some one 
15 in trouble and you know how it feels to be in that condition, you 
pity hint." “You see something that’s wrong and have your feel- 
ing aroused.” : 

Of 180 correct responses, 85, or 65 percent, defined pity as “to 
feel sorry for some one,” or words to that effect. Less than 10 per 
cent defined by means of illustration. t 

Unsatisfactory. “To think of the poor." “To be good to others.” 
“To help.” “It means sorrow.” “Mercy.” “To cheer people up.” 
“Tt means ‘What a pity!" “To be ashamed.” *"To'be sick or 
poor." "It's when ycu break something." 

Apart from" inability to reply, which accounts for nearly one 
fourth of the failures, there is, no predominant type of uusatis- 
'actory response. 


(b) Revenge 


Satisfactory. “To get even with some one.” “To get back on 
him.” “To do something to the one who has done something to 
you.” “To hurt them back.” “To pay it ” or “Do something 
back.” “To do something mean in return." “To square up with 


The expression “to get even” was found in 42 per cent of 120 
correct answers; “to pay it back,” or “To do something back,” in 
20 per cent; “To get back on him,” in 17 per cent. About 8 per 
cent were illustrations. i 

Unsatisfactory. “To be mad.” “You try to hurt them.” “To 
fight.” “You hate a person.” “To kill them.” “It means hate- 


ful" ""Tó.try again.” “To think evil of some one.” “To hate ^ 


Some one who has done you wrong.” “To let a person off.” “To 

8o away from something.” 

Poi ios ie to, reply«accounts for a little over 40 per cent of the 
ilures. Nut 
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(©) Charity 
Satisfactory, “To give to the poor.” “To help those who are 
needy.” “It is charity if you are poor and sofhebody helps you." 
“To give to somebody without pay." 
Of 110 correct replies, 72 per cent were worded substantially 
' like the first or second given above. 


Unsatisfactory. “A person who helps the poor." “A place where % 


poor people get food and things.” “It is a good life.” HAD. 
happy." “To be poor.” “Charity is being treated good.” ‘Tf is 
to be charitable.” “Charity is selling something that isZiot worth 
much." “It means to be good” or “to be kind.” 

When the last named'response is given, we should say: “Explain 
what you mean.” If this brings an amplification of the response to 
“Ttemeans to do things'for the poor,” oz the equivalent, the score 
is plus. “Charity means love” is also minus if the statement can, 
not be further explained and is merely rote memory of the passage 
in the 18th cĦapter òf 1st Corinthians. Simply “To help” or “To 
give” is unsatisfactory. Half of the failures are due to inability to 
reply. ý 

^ (d) Envy ps 

Satisfactory. "You envy some one who has something you 
want," “It’s the way you feel when you see some one with some- 
thing nicer than you have.” “It’s when a poor girl sees a rich girl 
with nice dresses and things.” “You hate some one because 
they've got something you want.” “Jealousy” (satisfactory if 

ubject can explain what jealousy means; otherwise it is minus). 
“It’s when you see a person better off than you are.” 

Nsftly three fourths of the correct responses say in substance, 
“You envy a person who has something you want." Most of the 
others are concrete illustrations. 

Unsatisfagtory. “o hate some one,” or simply “To hate.” 
“You don’t like 'em?" “Bad feeling toward any one.” “To bea 
great man or woman?” “Not to be nice to people.” “What we do 
to our enemies.” . 

Inability to respond accounts for 55 per cent of the failures. 

* 


(o) Justice 3 


Satisfactory. “To give people what they deserve." “Tt means 
that everybody is treated the same way, whether he i$ rich or 


poor." "It's what you get when you go to cour” “If one does x 


t 


D 
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something and gets punished, that’s justice.” “Tò do the square 
thingy” “To give everybody his dues.” . “Let every one have 
what’s coming toshim.” “Ta do the right thing* by any ane.” 
“Tf two people do the same thing and they let one go without pun- 
ishing, that is not justice.” 

Approximately $8 per cent of 102 correct responses referred to 

> treating everybody the same way; 25 per cent to "doing the 
square thing"; 19 per cent Were concrete illustrations; and 4 per 
“ent were definitions of what justice is not. 

Unsatisfactory. “Tt means to have peace.” “Tt is where they 
have court.” “It’s the Courthouse.” “To be honest.” “Where 
one is just” (minus, unless further explained). “To do right” 
(minus, unless in explaining right the subject gives a definition of 
justice). 

It is very necessary, fh cass of Such answers as “Justice is to 
do right,” “To be just,” etc., that the subject be urged to explain 
further what he means. “To do right” includes nearly 12 per 
cent of all answers, and is given by the very brightest children, 
Most of these are able, when urged, to complete the definition in a 
satisfactory manner. 


“Remarks. The reader may be surprised that the ability 


before this age such words have but limited and "sague 
meaning. Other vocabulary studies confirm this fact so 
completely that we may say there is hardly any trait in 
which 12- to^14- year intelligence móre uniformly excels 
that of the 9- or 10- year level. à 
This is readily understandable when we consider the 
nature of abstract meanings and the intellectual processes 
by which “we arrive at them. Unlike such words as tree, 
house, ete., the ideas they contain are not the immediate 
result of perceptua]" processes, in which even childish in- 
, telligence is adept} but are a refined and secondary prod- 
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uct of relationships between other ideas. They require the 


logical processes of comparison, abstractign, and genera- 
lization. One cannot see justice, for exartiple, but one is 
often confronted with situations in which justice or injus- 
‘tice is an element; and given a certain degree of abstrac- 
tion, and generalization, out of suéh situations the idea of. 
justice will gradually be evolved. 

The formation and use of abstract ideas, of one Mod or 
another, represent, par excellence, the “higher thought 
processes.” It is not without significance that delinquents 
who test near the border-line of mental deficiency show 
such “inferior ability in arriving.at correct generalizations 
regarding matters of social and moral relationships. We 
cannot expec} a mind of defective generalizing ability te 
form very definite or correct notions about justice, law, 
fairness, ownership rights, etc.; and if the ideas themselves 
are not fairly clear, the rules oP conduct based upon then 
cannot make a very powerful appeal. 

Binet used the words charity, justice, and kindness, and 
required two successes. In the 1911 revision he shifted 
the test from year XI to year XII, where it more nearly 
belongs. Goddard also places it in year*XII and uses Binet’s 
words, translating bonté, however, as goodness instead of 
kindnéss. Kuhlmanr retains the test in year XI and adds 
bravery and revenge, requiring three correct definitions out 
of five. Bobertag useg pity, envy, and justice, requires two 
corfect definitions, and finds the test just hard enough for 
year XII. 

After using the ni goodness and kindness in two 
series of tests, we have discarded them as objectignable in 
that they give rise to so many doubtful definitions. Even 
.intelligent children often say: ""Goodnessgmeans-to do some- 
thing good,” “ Kindness means to be kitid to some ‘one,” 

1 See also p. 298 f. € 
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ete.» These definitions in a circle occur less than half as 
often with pity,.revenge, and envy, which are also superior 
to charity and jlistice in this respect. 

The relative difficulty of our five words is indicated by 
, the order in which we have listed them in the test (i.e., 
' beginning with the easiest and ending with the hardest). 

on the standard of three correct definitions, these words 
fit vay accurately in year XII. 


XII, 3. The ball-and-field test (superior plan) 


Procedure, as in year VIII; test 1. 
Scoring. Score 3 (or superior plan) is required for pass- 
ing in year XII.! € 5 


" 
» 


: XII, 4. Dissected sentences 


7 
The following disarranged sentences are used: — 
FOR THE STARTED AN WE COUNTRY EARLY AT HOUR 


TO ASKED PAPER MY TEACHER CORRECT I MY 
A DEFENDS DOG GOOD HIS BRAVELY MASTER E 


These should be printed in type like that usetiabove. 
The Stanford record booklet contains the sentences in 
convenient form. 

It is not permissible to substitute written words or pripted 
script, as that would make the test karder. All the words 
should be printed in caps in order that no clue shall be 
given aa to the first word in a'sentence. For a similar reason 
the period i is omitted. 

Procedure, Say: “Here ïs a sentence that has the words 
all mized ‘sp 80 that they don't make any sense. If the words 


1 See scoring card. 


- 


i 
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wére changed ‘around in the right order they would make a 
good sentenca Look carefully and see if you can tell me how 
the sentence ought to read." . , 
Give the sentences in the order in which they are listed 
, in the record booklet. Do not tell the subject to see how | 
quickly he can do it, because with this test any sagst 4 
of hurrying is likely to produce a kind of mental paralyg-* * 
If the subject has no success with the first sentence'in one 
minute, read it off correctly for him, somewhat slowly, and 
pointing to each wordsas it is spoken. Then proceed to the 
second and third, allowing one minute for each. , 

Give no further help. It is not, permissible, in case an in- 
correct response is given, to ask the subject to'try again, * 
or to saye “ dire you sure that is right?” “Are you sure you 
have not left out any words?” ete. Instead, maintain ab- 
solute silence. However, the subject is permitted to make 
as many changes in his responsé as he sees fit, provided he 
makes them spontaneously and within the allotted time. 
Record the entire response. 

Once in a great while the subject misunderstands the 
task and thinks the only requirement is to use all the 
words given, and that it is permitted ¢o add as many other 
words as he likes. It ig then necessary to repeat the in- 
structions and to allow a new trial. 

Scoring. Two sentences out of three must be correctly 
given within the mihyte allotted to each. It is understood, 
ofevourse, that if thé first sentence has to be read for the 
subject, both the other responses must be given correctly. 

A sentence is not coünted correct if a single word is 
omitted, altered, or inserted, or if the order givey"fails to 
make perfect sense. d 
. Certain responses are not absolutely ,ineorréct, but are 
objectionable as regards sentence structure, ortelse fail to 
give the exact meaning intended, These are given half * 


H 9 UN 


Satisfactory. A 
3 “We started for the coüntry at an early hour.” 
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credit. Full credit on one, and half credit ôn each of the 
other two, is satisfactory., The following azé samples of 
satisfactory and’unsatisfactory responses: — 


(a) 


5» 4 At an early hour we started for the country.” 

“We started at an early hour for the country. 

Unsatisfactory. 
“We started early at an hour for the country.” 
“Early at an hour we started for the country.” 
*We started early for the country." 

Half credit. > 
“For the country at an carly hour we started.” 
“For the country we started at an early hour.” © 


UNA © 
“I asked my teacher to correct my paper.” 
Unsatisfactory. 
“My teacher asked to correct my paper.” 
“To correct my paper I asked my teacher.” 


cue 


Half credit. T 
“My teacher I asked to correct my paper.” 2 
(o. ut a 
Satisfi 


isfactory. 
“A good dog defends his master bravely.” 
“A good dog bravely defends his master." 


Unsatisfactory. 
“A dog defends his master bravely.” # 
“A bravely dog defends his master.” 
“A good dog defends his bravely master.” 
“A good brave dog defends his master.” 
Haif credit, — E 
“A dog defends'his good master bravely.” 
“A dog"pravcly defends his good master.” 
“A good master bravely defends his dog.” 


4 


E V 
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Remarks. This is an excellent test. It involves no kifowl- 
edge which fgay not? be presupposed at the age in which 
it is given, and success therefore depends very little on 
experience. The worst that can be urged against it is that 

,it may possibly be influenced to a certain extent by the 
* amount of reading the subject has done. But this has not ¢ 
been demonstrated. At any rate, the test satisfies the mos. . 
important requirement of a test of intelligence; "— 
the percentage of successes increases rapidly and steadily 
from the lower to the,higher levels of mental age. 

This experiment can be regarded as a variation of the 
completion test. Binet tells us, in fact, that it was directly 
suggested by the experiment “of Ebbinghaus As wille 
readily he observed, however, i differs to a certain extent 
from the Ebbinghaus tompletion test., Ebbinghaus omits 
parts of a sentence and requires the subject to supply the 
omissions. In this test we give all the parts and require the 
formation of a sentence by rearrangement. The two experi- 

4 ments are psychologically similar in that they require the 
| subject to relate given fragments into a meaningful whole. 

Success depends upon the ability of intelligence to utilize 
: hints, or clues, and this in turn dgpends on the logical 
1 


integrity of the associative processes. All but the highest 
gradé/6f the feeble-mindéd fail with this test. 

This test is found in year XI of Binet’s 1908 series and 
in year XII of his 4911 revision. Goddard and Kuhlmann 
retain it in the original location. That it is ‘better placed 
in year XII is indioated by all the available statistics with 
normal children, except those of Goddard. With this ex- 
ception, the results of varidus investigators for year XII 
are in remarkably close agreement, as the followfng figures 

, will show: — s a r 
. 
e 


. 
* 
. 
* 
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Y Per cent passing at year XII ° L 


, Léviste and Morlé 
N Stanford series LOLI) ............. 62 
™ Stanford series (1918)... .....-. va Od 
StdMord series (1914)... .........., 62 
Princeton data . corre S EM QUOS MC ONE 61 
This agreement is noteworthy considering that no two 
experiments seem to have used exactly the same arrange- 
^ment of words, and that some have presented the words of 
a sentence in a single line, others in two or three lines. A 
single line would appear to be somewhat easier. 
* 


Es _ XII, 5. Interpretation of fables (score 4) 
The following fables are used: — 


(a) Hercules and the Wagoner 
A man was driving along a country road, when the wheels suddenly 
sank in a deep rut. Thean did nothing but look at the wagon and 
call loudly to Hercules to come and help him. Hercules came up, 
looked at the man, and said: “ Put your shoulder to the wheel, Ty man, 
and whip up your ozen.” Then he went away and left the driver. 


~ (b) The Milkmaid and her: Plans 

A milkmaid was carrying her pail of milk on her head, and Was 
thinking to herself thus: “The monéy for thio milk will buy 4 hens; 
the hens will lay at least 100 eggs; the eggs will produce at least 75 
chicks, and with the money which the chicks will bring I can buy a new 
dress to wear instead of the ragged one I have on.” At this moment she 
looked down at herself, trying to think how she would look in her new 
dress; but as she did sp the pail of milk slipped from her head and 
dashed upon the groyiid. Thus all her imaginary schemes perished in 
a moment, 


n 


] 
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t * (©) Zhe Foz and the Crow A 

A crow, havihg stolen a bit of meat, verched in q tree and held it in 

her beak. A fox, seeing her, wished to secure the meat, and spoke to the 

crow thus: “How handsome you are! and I have heard that the beauty 

of your voice is equal to that of your form and feathers. Will you not 
"sing for me, so that I may judge whether this is true?” The crow was « 
so pleased that. she opened her mouth tð sing and dropped the meat, * 
which the fox immediately ate. NP uu 


1 (d) The Farmer and the Stork g 

A farmer set some traps to catch cranes whith had been eating his 
seed, With them he caught a stork. The stork, which had not really 
been stealing, begged the farmer to spare his life, saying that he was a 
bird of excellent character, that he‘wasenot af all like the cranes; and N 
that the farmer should have pity on him, But the farmer said: “T have 
caught youavith these robbers, and you will have to die with them.” 

a 


(e) The Miller, His Son, and the Donkeg 

A miller and his son were driving their donkey to a neighboring 
town to sell him. They had not gone far when a child saw them and 
cried out: “What fools those fellows are to be trudging along on foot 
when one of them might be riding.” The old man, hearing this, made 
his son get on the donkey, while he himself walked. Soon, they came 
upon some men. “Look,” said one of them, “see that lazy boy riding 
while his old father has to walk.” On hearing ghis, the miller made his 
sof get off, and he climbed on the donkey himself. Farther on they met 
a compapy of women, who shouted out: “Why, you lazy old fellow, to 
ride along so comfortably while your poor boy there can hardly keep 
pace by the side of you!’ And so the good-natured miller took his boy 
up behind him and both ef them rode. As they came to the town a citi- 
zenegaid to thent, ** Why,«you cruel fellows! You two aré better able to 
carry the poor little than he is to carry you.” “Very well,” said 
the miller, “we will try.” So,both of them jumped to the ground, got 
some ropes, tied the donkey's legs fo a pole and tried to carry him. 
But as they grossed the bridge the donkey became frightened, kicked 
loose and fell into the stream. 


. © 


AA 
' Procedure. Present the fables in the order in which they z 
are given above. The method is to say to the subject: < 
e, . 
* e any 


j 
j 
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“ You know what a fable is? You have heard fables? ” 


Whatever the answer, proceed to explain g®fable as fol- 
lows: “ A fableg you know, is a little story, and is meant to 
teach us a lesson. Now, I am going to read a fable to you. 


Listen carefully, and when I am through I will ask you to. 


' tell me what lesson the sfable teaches us. Ready; listen.” 
l “After reading the fable, say: “ What lesson does that teach 
us? "s Record the response verbatim and proceed with the 
next as follows: “ Here is another. Listen again and tell 
me what lesson this fable teaches us," etc, 

As far as possible, avoid comment or commendation until 
all the fables have been given. If the first answer is of an 

' inferior type and we express too much satisfaction with it, 
we thereby encourage thé subject to continue in,his error. 
On the other hand, never expres’ dissatisfaction with a 
response, however absurd or malapropos it may be. Many 
subjects are anxious to know how well they are doing and 
continually ask, “ Did I get that one right?” It is sufficient 
to say, “ You are getting along nicely," or something to 
that effect. Offer no comments, suggestions, or questions 
which might put the subject on the right track. This much 
self-control is necessary if we would make the conditions 
of the test uniform for all subjects. 

The only occasion when a supplementary quéstion is 
permissible is in case of a response whose meaning is not 
clear. Even then we must be cautious and restrict ourselves 
to some such question as, ** What do you mean?” or, “ Ez- 
plain; I don’t quite understand what you mean.” The scor- 
ing of fables is somewhat difficult at best, and this addi- 
tional question is often sufficient to place the response very 
definitely i in the right or wrong column. 

Scoring. Give score 2, i.e., 2 points, for a correct answer, 
and Í for an answer which deserves half credit. The test 
is passed ifi year XII if 4 points are earned; that is, if two 
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$ 
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0 iem 
responses arg corrector if one is correct and two deserve 
half credit. * © . 


Score 2 means that the fable has been" correctly inter- 
preted and that the lesson it teaches has been stated in 
«general terms. P 
There are two types of response’which may be given pe £ 
credit. They include (1) the interpretations which < 
stated in general terms and are fairly plausible, Mat are 
not exactly correct; and (2) those which gre perfectly correct 
as to substance, but afe not generalized. 

We overlook ordinary faults of expression and regard 
merely the essential meaning’ of the résponse. Bid ge S 
The only way to explain the method is by giving copious 
illustratidhs, df the ¢ollowing sample responses are carefully 
studied, a reasonable degree of expertness in scoring fables” 
may be acquired with only a Jimited amount of actual 
practice. The sampling may appear to the reader needlessly 
prolix, but experience has taught us that in giving direc- 
tions for the scoring of tests error always lies on the side of 

taking too much for granted. 


4 (a) Hercules and the Wafoner 


Full çudit; score 2. “G8de helps those who help themselves.” 
“Do not depend on others.” “Help yourself before calling for 
help.” “Tt teaches that we should rely upon ourselves.” 

The following are nót,quite so good, but are nevertheless con- 
sidered satisfactory: “ We should always try, even if it looks hard 
and we think we can't dp it^ “When in trouble try to get out of 
it yourself," “We've got todo things without help.” “Not to be 
lazy.” a 
Half credit; score 1. "This is most often given for thestesponse 
which contains the correct idea, but states it in terms of the con- 
crete situation, e.g.: “The man ought to have tried himself frst.” 
"Hercules wanted to teach the man to help himself." “The 
driver was too much inclined to depend on otlfers.& “The man y 
was too lazy. He should not*have called fay help until he had 
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triedeto get out by himself.” “To get out and try instead of 

watching.” E R 7 R 
Unsatisfactory; score 0. Failures are mainly ol five varieties: 

(1) generalized interpretations which entirely miss the point; 

(2) crude interpretations which not only miss the point, but are 

also stated in terms of the concrete situation; (3) irrelevant or 

. incoherent remarks; (4) efforts to repeat the story; and (5) in- 
“rhility to respond. j 

Sartple failures of type (1), entirely incorrect generalizations: 
“Peaches us to look where we are going.” “Not to ask for any- 
thing when there is ro one to help.” “To help those who are in 
trouble.” ‘Teaches us to be polite."* “How to help others.” 
“Nét to be cruel to horses.” “Always to do what people tell you” 

. (or “obey orders,” ete). “Not to be foolish” (or stupid,sete.). 
“Tf you would have a thing well done, do it yourself.” 

Failures of type (2); crude interpretations ‘stated in concrete 
terms: “How to get out of the mud.”, “Not to get stuck in the 
mud.” “To earry a Stick along to pry yourself out if you get into 
& mud-hole.” “To help any one who is stuck in the mud.” 
“Taught Hercules to help thé'horses along and not whip tliem too 
hard.” “Not to be mean like Hercules.” $ 

Failures of type (3), irrelevant responses: “It was foolish not to 
thank him.” “He should have helped the driver." “Hercules was 
mean.” “If any one helps himself the horses will try." “The 
driver should have done what Hercules told him." “He wanted 
the Set hep the ofen.” 

Type (4): Efforts to repeat the story. 

Type (5): Inability to respond. rri *. 

(b) The Maid and the Eggs 

Full credit; score 2. “Teaches us not to build air-castles.” 
“Don’t count your chickens before they are hatched.” “Not to 
plan too far ahead.” Slightly inferior, but,still acceptable: “Never 
make too many plans.” “Don’t count on the second thing till you 
have done the first." : 

Half redit; score 1. “Tt teaches us not to have gur minds on 
the future when we carry milk on the head." “Shewas building air- 
castles and so lost her milk.” "She was planning too far ahead." 

"The responses just given are examples of fairly correct inter- 
pretations i£ non-generalized terms. The following are examples of 
generalized interpretations which fall below the accuracy required 


b \ 


& 


UT) 


TEST NO. XI, 5 295 


o G ; 
for full credit: “Never make plans.” “Not to be too proud.” “To 
keep our mind@n what we are doing.” “Dons cross a bridge till 
you come to it.” “Don’t count your eggs before'they are hatched.” 
“Not to be wanting things; learn to wait.” “Not to imagine; go 
ahead and do it.” 

Unsatisfactory; score 0. Type (1), entirely incorrect generaliza- < 
tiom; “That money does not buy everything.” “Not to be greedy," ~ 
“Not to be selfish.” “Not to waste things.” “Not to take righ! 
like that.” “Not to think about clothes.” “Count your cXickens 
before they are hatched.” 

Type (2), very crude interpretations stated in concrete terms: 
“Not to carry milk on thé head.” “Teaches her to watch and not 
throw down her head.” “To carry her head straight." “Nőt to 
spill milk.” “To keep your chickens arl you will make ;more 
money." d X i 

"Type (8), irrelevant responses: "*Shé wanted the money." 
“Teaches us tó'read and waite” (18-year-old of 8-year intelligence), 
“About a girl who was selling some milk.” “ 4 

Type (4), effort to repeat the story. 

Type (5), inability to respond. 

n 
(c) The Fox and the Crow 

Full credit; score 2. “Teaches us not to listen to flattery.” 
“Don’t let yourself be flattered.” “Tt is not safe to believe people 
who flatter us.” “We had better look out for people who brag on 

4 > é 
Say credit; score 1. Correct idea in concrete terms: “The crow 
was so Proud of herself that she lost all she had.” ‘The crow 
listened to flattery and got left." “Not to be proud and let people 
think you can sing when you can’t.” “If anybody brags on you 
don't sing or do what he tells you." é 

Pertinent but somewhat inferior generalizations: “Not to be too 
proud.” “Pride goes before a fall.” “To be on our guard against 
people who are our enemies." “Not to do everything people tell 
you.” “Don’t trust every slick fellow you meet.” 

Unsatisfactory; score 0. Type (1), incorrect generalization: “Not 
to go with people you don't know.” “Not to be selfish." “To 

, Share your food.” “Look before you leap.” “Not to listen to evil.” 
“Not to steal.” “Teaches honesty." “Not totovet.'? “THink for 
yourself.” “Teaches wisdom.” “Never listen to advíre." “Never , 
let any one get ahead oflyou.'^ “To figure ou? what they are going 
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to do?’ “Never try to do two things at once.” “How to get what 
you want.” s a o 
Type (2), very @rude interpretation stated in terms of the con- 
crete situation: “Not to sing before you eat.” “Not to hold a 
thing in your mouth; eat it.” “To eat a thing before you think of 
© your beauty.” “To swallow it before you sing.” “To be on your 
. Watch when you have food in your mouth.” - 
“Type (8), irrelevant responses: “The fox was greedy.” “The 
fox wabslicker than what the crow was." “The crow ought not to 
have opened her mouth.” “The crow should just have shaken her 
head.” “It served the crow right for stealing the meat.” “The 
fox wanted the meat and just told the crow that to get it." “Fool- 
ishnéss.” "Guess that’s where the old fox got his name — ‘Old 
_ Foxy? — Don't teach u anything.” , 
Type (4, efforts to repeat the story. 
Type (5), inability to respond. 4 


< @ The Farmer and'the Stork 
» Full credit; score 2. “You are judged by the company you keep.” 

‘Meaches us to keep out of bad company.” “Birds of a feather 
flock together." “If you go with bad people you are counted like 
them.” “We should choose our friends carefully." “Don’t go 
with bad people.” “Teaches us to avoid the appearance of evil.” 

Half credit; score 1. “The stork should not have been with the 
cranes.” “Teaches him not to go with robbers.” “Don’t go with 
people who are not of your nation.” “Not to follow others." . 

Unsatisfactory; score 0. Type (1), incorrect generalization: “Not 
to steal.” “Not to tell lies.” “Not fo give excuses.” $*A poor 
excuse is better than none.” “Not to trust what people say.” 
“Not to listen to excuses.” “Not to harm animals that do no 
harm.” “To have pity on others.” ‘Net’ to be cruel.” “To be 
kind to birds.” “Not to blame people fof what they don't do." 
“Teaches that those who do good often suffer for those who do 
evil" “To tend to your own business.” “Not to meddle with 
other people's things." “Not tc trespass on people's property.” 
“Not to think you are so nice.” “To keep out of mischief.” 

Type (2), very crude interpretations in concrete terms: “Taught 
the stork to*lool? where it stepped and not walk into a trap.” 
“Taught tho stork'to keep out of the man’s field.” “Not to take 
the seeds.” © 

Type (8), irrelevaht responses: “The farmer was right; storks 
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do eat grain.” ‘Served the stork‘right, he was stealing too.” “He 


should try to help the stork out of the field.” ü 
Type (4), efforts to repeat the story. * 
Type (5), inability to reply. . 


(e) The Miller, His Son, and the Donkey 

Full credit; score 2. “When you try to please everybody you 
pleáse nobody.” “Don’t listen to everybody; you can't pl 
them all.” “Don’t take every one's advice.” “Don’t try toan 
what everybody tells you.” “Use your own judgment." ‘fave a 
mind of your own.” “Make up your mind and stick to it." 
“Don’t be wishy-washy.” “Have confidence in your own 
opinions.” x 

Half credit; score 1. Interpretations which are generalized but 


somewhat inferior: “Never takë any one% advice" (too sweeping , 


a conclusion). “Don’t take foolish advice." “Take your own 
advice.” ‘Tt Jeachesus that people don’t always agree.” 

Correct idea but not generalized: “They ,were fools to listen t 
everybody." “They should have walked or rode just as they 
thought best, without listening to pther people.” $ 

Unsatisfactory; score 0. Type (1), incorrect generalization: “To 
do right.” “To do what people tell you." “To be kind to old 
people.” “To be polite.” “To serve others.” “Not to be cruel to 
animals," “To have sympathy for beasts of burden.” ‘To be 
good-natured.” “Not to load things on animals that are small.” 
“That it is always better to leave things as they are.” “That men 
were not made for beasts of burden." * 

Type, (2), very crude interpretations stated in concrete terms: 
“Not to try to carry the donkey." “That walking is better than 
riding." “The people should have been more polite to the old 
nan." “That the father should be allowed to ride.” 

„Type (8), Irrelevani* responses: “The men were*too heavy for 
the donkey.” “They ought to have stayed on and they would not 
have fallen into the steam." “It teaches about a man and he lost 
his donkey." be A 

"Type (4), efforts to repeat the story. * 

Type (5), inability to respond. p 

e . 
Remarks. The fable test, or the “ tesLof gengralization,” 
EAS 
as it may aptly be A hy ea used by the writer in a study 
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of the intellectual processes of bright and dul! boys in 1995, 
and Was further, standardized by the Writer aged Mr. Childs 
in 1911? It has ‘proved its worth in a number of investiga- 
tions. It has been necessary, however, to simplify the rather 
elaborate method of scoring which was proposed in 1911, 
not because of any logical fault of the method, but because 


; of the difficulty in teaching examiners to use the system 


córfeagy. The method explained above is somewhat coarser, 
but it has the advantage of being much easier to learn. 
The generalization test presents for interpretation situa- 
tions which are closely paralleled in the everyday social 
experience of human,beings. Jt tests the subject’s ability 


to understand motives underlying acts or attitudes. It 


gives a clue to the*status of the social consciousness. 
This is highly important in the diagaosis of the upper range 
of mental defectiveness. The criterion of the subnormal's 
fitness for life outside an institution is his ability to under- 
stand social relations and to adjust himself to them. Fail- 
ure of a subnormal to meet this criterion may lead him to 
break common conventions, and to appear disrespectful, 
sulky, stubborn, or in some other way queer and exceptional. 
He is likely to be misunderstood, because he so easily mis- 
understands others. The skein of human motives is too 
complex for his limited intelligence to untangle. * 
Ethnological studies have shown in an interesting way the 
social origin of the moral judgment. The ‘rectitude of the 
moral life, therefore, depends on the aecuracy of the social 


. judgment. It would be interesting to;know what propor- 


tion of offenders have transgressed’ moral codes because of 
continued failure to grasp the éssential lessons presented by 
human situations, 


1 Genjus and’ Stusidizy, "in Pedagogical Seminary, vol. xui, pp. 307-78. `“ 


2 “A Tentative Revision and Extension of the Binet-Simon Measuring 


. Scale of Intelligence,” Journal of Educational Psychology (1912). 
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‘Vor the intelligent child even the common incidents of 
life carry anvendless succession of lessons in right corfluct. 
On the average school playgrourid not an four passes with- 
out some happening which is fraught with a moral hint to 

, those who have intelligence enough to generalize the situa- 
tion. A boy plays unfairly and js barred from the game. « 
Onè bullies his weaker companion and arouses the anger ang. 
scorn of all his fellows. Another vents his braggadocio*:fid 
feels at once the withering scorn of those who listen. 
Laziness, selfishness, „meanness, dishenesty, ingratitude, 

| inconstancy, inordinate pride, and the countless other 

| 


, 


faults all have their secial penalties. „ The child of normal 
intelligence sees the point, dras the appropriate fesson« 
and (provided émotions and wifi are also normal) applies 
E it more or léss effectively as a guide tp his own conduct, 
To the feeble-minded child, all but lacking in*the power of 
abstraction and generalization» the situation conveys qo 
| such lesson. It i$ but a muddle of concrete events without 
general significance; or even if its meaning is vaguely appre- 
hended, the powers of inhibition are insufficient to guaran- 
tee that right action will follow. 

It is for this reason that the generalization test is so 
Valuable in the mental examinations of delinquents. It 
present$ a moral situatioh, imagined, to be sure, but none 
the less real to the individual of normal comprehension. 
It tells us quickly whether the subject tested is able to 
see beyond the incidents of the given situation'and to grasp 
their wider relations,— whether he is able to generalize the 
concrete. s 

The following responses thade by feeble-mindgd delin- 
quents frm 16 to 21 years of age demonstrate sfifficiently 

_ their inability to comprehend "the moral sijuatjon: m 

Hercules and the Wagoner. “Teaches you t Jook where'you are 

going.” “Not to help ^M one who is stuck in thehmud." “Not , 


2n d 
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to whip oxen.” “Teaches that "Hercules was mean," “Teaghes 
us toicarry a stick along to pry the wheels out.” 5 

The Foz and th; Crow. “Not to sing when eating.” “To keep 
away from strangers.” “To swallow it before you sing.” “Not to i 
be stingy.” “Not to listen to evil.” “The fox was wiser than the | 
crow." "Not to be selfish with food." "Not to do two things at 
once." “To hang on to what you've got.” 
y. The Farmer and the Stork. “Teaches the stork to look where he 
steps.” “Not to be cruel like the farmer.” “Not +o tell lies.” “Not 
to butt into other people's things.” “To be kind to birds.” 
“Teaches us how to get rid of troublesome people.” “Neyer go 
with anything else,” ^ 


> 
The following are the responses of an 18-year-old delin- 
' quent (intelligence level 10 years) to the five fables: — 


Maid and Eggs. “She was thinking about getting the'dress and 
spilled the milk. Teaches selfishness,” " 
Hercules anil the Wagoner. “He wanted to help the oxen out.” 
„Fox and Crow. “Guess thyt's where the fox got his name — 
*Old Foxy.’ Don’t teach us anything.” T 
Farmer and Stork. “Try and help the stork'out of the field.” 
Miller, Son, and Donkey. “They was all big fools and mean to 
the donkey.” 


One does not require very profound psychological in- 
sight to see that a person of this degree of comprehensién 
is not promising material for moral education. His weak- 
ness in the ability to generalize a moral situation is not due 
to lack of instruction, but is inherent.in the nature of his 
mental processes, all of which have the infantile quality.of 
average 9- or 10-year intelligence. Well-instructed normal 
children of 10 years ordinarily succeed no better. The 


. The mentally retarded often show marked inferiority in this 
: p 


5 


\ 
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regpect. They sense, perhaps, in a general way the trend of 
the story, hut they: fail to comprehend much that to us 
seems clearly expressed. They ‘do not get what is left for 


the reader to infer, because 
fringes. It is these which 


him nowhere. * 


4" 


Finally, the test is almost free from the danger of Gaohi 
ing. The subject who has been givenoa number of fables 


along with twenty-five or 


thirty other tests can as a rule 


give only hazy and inaccurate testimony as to what he 


has been put through. Mo 
ita grs us has*previously 


reovet we have found that? even. 
heard' a fable, that fact does not 


materially iffcreas® hisgchances of giving a correct interpre- 
tation. If the situation depicted in the fableds beyond the 


subject’s power of compre! 


hension even explicit instruction 


has little effect ypon the quality of the response. 


Incidentally, this observ. 


ation raises the question whether 


the use of proverbs, mottoes, fables, poetry, etc., in the 
moral instruction of children may not often be futile be- 


cause the material is not fi 


tted to the child's power of com- 


Prehension. Much of the School's instruction in history 
and literature has a moral purpose, but there is reason to 
suspect that in this field schools often make precocious at- 


tempts in “ generalizing ” 
. . 


exercises. 


XII, 6. Repeating five digits reversed 
The series are 3-1-8-7-9: 6-9-4-8-2; 5-2-9-6-1, 


Procedure and Scoring. 


1 See discussion, p. 207 fo” d 


Exactly as in years VII and IX * 


a 
Q 
a 
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XII, 7. Interpretation of pictures x 


Procedure. Use the sanie pictures as in IIl, 1, and VII, 
2, and the additional picture d. Present in the same order. 
The formula to begin with is identical with that in VII. 
2: “ Tell me what this picture is about. What is this a pic- 
fure of?” This formula is chosen because it does not sug- 
géat'specifically either description or interptetation, and is 
therefore adapted to show the child’s spontaneous or natu- 
ral mode of apperception. However, in case, this formula 
fails to bring spontaneous interpretation for three of the 
four pictures, we then return to those pictures on which 

»the sùbject has failed and’ give a second trial with the for- 
mula; “ Explain this picture.” A good many subjects who 
failed to interpret the pictures spontaneously^do so with- 
out difficulty. when the more specific formula is used. 

“If the response is so brief as to be difficult to classify, 
the subject should be urged to amplify ky some such in- 
junction as “ Go ahead,” or “ Explain what you mean.” 

One more caution. It is necessary to refrain from voic- 
ing a single word of commendation or approval until all 
the pictures have beep responded to. A moment’s thought 
will reveal the absolute necessity of adhering to this rule, 
Often a subject will begin by giving an inferior ‘type of 
response (description, say) to the first picture, but with the 
second picture adjusts better to the tas}; and responds satis- 
factorily. Ifin such a case the first-(unsatisfactory) re- 
sponse were greeted with an approving “ That's fine, you 
are doing splendidly,” the likelihood of any improvement 
taking place as the test proceeds would be greatly lessened. 

Scoring. Three pictures out of four must be satisfactorily 


interpreted. “ Satisfactorily ”? means that the interpreta- 


tion given shouldbe reasonably plausible; not necessarily 
, the exact ome the artist had in mind, yet not absurd. The 


» 
» 


| 
l 
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f 


| 


« TEST NO. XI, 7* 302 


following classified responses*will serve as a fairly securé 
guide for scosing: —* E , 
(a) Dutch Home s 
Satisfactory. “Child has spilled something and is getting a 
scolding.” “The baby has hurt herself and the mother is com- 
* forting her.” “The baby is crying because she is hungry and the « 


mother has nothing to give her.” “Th little girl has been pauehty * 


and is about to be punished.” “The baby is crying because 
does not like her dinner." “There’s bread on the table afid fhe 
mother won’t let the little girl have it and so she is crying.” “The 
baby is begging for something and is crying because her mamma 
won’t give it to her.” “It’s a poor family. The father is dead | and 
they don't have enough 1o eat." j 

Unsatisfactory. “The baby iscryjng arf] the mother is logking 
at her ” (descriptjon). “It’s in Holland, and there’s*a little girl * 
crying, aud a mamma, and there's & dish on the table” (mainly 
description). ® The mothe is teaching the child to walk” (absurd 
interpretation). . 

. (b) River Scene ji 
. Satisfactory. “Man and lady eloping to get married and an 
Indian to row for them.” “I think it represents a honeymoon 
trip.” “In frontier days and a man and his wife have been captured 
by the Indians.” “It’s a perilous journey and they have engaged 
the Indian to row for them.” : 

Unsatisfactory. “They are shooting the rapids.” “An Indian 
rÓwing a man and his wife down the river” (mainly description), 
“A storm at sea” (absurd ‘tnterpretation). "Indians have rescued 
a couple from a shipwreck.” “They have been up the river and 
are riding down the rgpids.” 

The following resp&pses are somewhat doubtful, but should 
probably be stored minus: “People going out hunfing and have 
Indian for a guide.” ‘;The man has rescued the woman from the 
Indians." “It’s a camping trip.” 


A (c) Post-Office P 
Satisfactory. “Tt’s a lot of old farmers. They have come to the 
» post-office to get the paper, which only corgeseonce a week, and 
they are all happy." "There's something funify in the papér about 
one of the men MP are all laughing about it# “They are 
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reading about the price of eggs. and they look yery happy so I 
guess;the price has gone up.” “It’s a bunch of country politicians 
reading the election news." , * 

Unsatisfactory. “A man has just come out of the post-office 
and is reading to his friends." “It’s a little country town and they 
are looking at the paper." “A man is reading the paper and the 
» others are looking on and laughing." “Some men are reading a 
, paper and laughing, and the other man has brought some eggs to 

market, and it's in a little country town." (All the above are 
mainly description.) 

Responses like the following are somewhat better, but hardly 
satisfactory: “They are reading something funny in the paper." 
“They are reading the ads.” “They are laughing about something 
in the newspaper," etc. " 

q 


$ D (d) Colonial Home 

Satisfactory. “They ave lovers and have quarreled.” ‘The man 
has to go away for a long time, maybe to war, and she is afraid 
‘he won’t return.” “He has proposed and she has rejected him, 
aad she is crying because she hated to disappoint him.” “The 
woman is crying because her husband is angry and leaving 
her." “The man is a messenger and has brought the woman bad 
news.” 

Unsatisfactory. “The husband is leaving and the dog is looking 
at the lady." “It’s a picture to show how people dressed in 
colonial times.” “The lady is crying and the man is trying to 
comfort her." “The rian is going away. The woman is angry 
because he is going. The dog has a ball in its mouth and looks 
happy, and the man looks sad.” — * 3 

Such responses as the following are doubtful, but rather minus 
than plus: “A picture of George Washington’s home.” “They 
have lost their money and they are sad” (gratuitous interpreta- 
tion). “The man has struck the woman.” 

Doubt sometimes arises as to the proper scoring of imaginative 
or gratuitous interpretations. The foliowing are samples of such: 
(a) “The little girl is erying because she wants a new dress and the 
mother istelling her she can have one when Christreas comes if 
she wijl be good.” (b) “The man and woman have gone up the river 
to visit some friettds,and an Indian guide is bringing them home.” 
(c) “Some eld Ruljés are reading about a circus that's going to 
come." (d) * Napoleon leaving his wife." 


E 
* 


fa W 


| 
| 
| 
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. Sometimes ethese imaginative responses are ret by 

very brightegubject§, under the impression that tháy are 

g asked to “ make up ” a story based on he picture. We 
' may score them plus, provided they are not too much out 
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. of harmony with the situation and actions represented in 
the picture. Interpretations so gratuitous as to have little 
or no bearing upon the scene depicted should be scored « 


A^ 


minus. pre 
4 Remarks. The test of picture interpretation has been 
variously located from 12 to 15 years. It cannot be too 
strongly emphasized that everything depends on thena- 
ture of the pictures used, the form in which the question 
is put, and the standard for scóring. The Jingtemant Jacke 
pictures used by sEuhlmann afe a$ easy to interpret at 
Lm 10 years as the Stanferd pictures at 12. Spontaneous in- 
| terpretation (“ What is this a picture of? ” or “ What do 
| you ‘see in this picture? ") edes no more readily at 14 
| years than prowoked interpretation (“ Explain this pic- 
ture ") at 12. The standard of scoring is no less important. 
If with the Stanford pictures we require three satisfactory 
responses out of four, the test belongs at the 12-year level, 
but the standard of two correct outeof four can be met a 
year or two earlier. 3 
Eveñ after we have agreed upon a given series of pictures, 
the formula for giving the test, and upon the requisite 
j number of passes, there remains still the question as to the 
proper degree of liberality in deciding what constitutes 
interpretation. There is no single point in mental develop- 
ment where the “ ability to interpret pictures " sweeps 
in with a rush. Like the development of most other abili- 
ties, it comes by slow degrees, beginning even ds early as 
6 years. F PM Sd e 
The question is, therefore, to decide whether a given re- 
sponse contains as p and as good intefpretation as , — * 


» ® 


» 


y 
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we have a right to expect ať the age level where the test 
has been placed, It is imperative for any oe who would 
use the scale correctly to acquaint himself thoroughly 
with the procedure and standards described above. 


XII, 8. Giving similarities, three things E 


‘Ptecedure. The procedure is the same"as in VIII, 4, 
but with the following words: — 
(a) Sriake, cow, sparrow. 
(b) Book, teacher, newspaper. 
(c) Wool, cotton, leather. « 
(d) Knife-blade, penny, piece of wire. 
(e) Rose,.pota:o, tree. > 


» As before, a little tactful urging is occasionally neces- 
sary in order to secure a response. 

Scoring. Three satisfactory responses out of five are rieces- 
sary for success. Any real similarity is acceptable, whether 
fundamental or superficial, although the giving of fun- 
damental likenesses is especially symptomatic of good 
intelligence. 

Failures may be classified under four heads: (1) Leaving 
one of the words out of consideration; (2) giving a difference 
instead of a similarity; (8) giving a similarity that is not 
real or that is too bizarre or far-fetched; and (4) inability 
to respond. Types (1), (S), and (4) sare almost equally 
numerous, while type (2) is not often “encountered at this 
level of intelligence, ^ 

This test provokes doubtful responses somewhat oftener 
than the, earlier test of giving similarities. Those giving 
greatest difficulty are the indefinite statements like “ All 
are useful,” ,“ All re made’ of the same material,” etc. . 
Fortunately, in must of these cases an additional question 
is sufficient to determine whether the subject has in mind 
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ageal similazity. Questions suitable for this prpose axe: 
“Explain what you mean,” * In what respect are they all 
useful?" “What material do fou meanf " ete. Of course 
it is only permissible to make use of supplementary ques- 
tions of this kind when they are necessary in order to clarify « 
a response which has already been made. D 
"While the amateur examiner ‘is likely to have more er. 
less trouble int deciding upon scores, this difficulty zapidly 
disappears with experience. The following samples of satis- 
factory and unsatisfactory responses avill serve as a fairly 
adequate guide in de&ling with doubtful cases: — A 
s (a) Snake, cow, spdProw * c 
e Satisfactory. “All are animals "e (or,creatures, ete.). “All live 
on the Mndë “Allehave blood” (or flesh, bones, eyes, skin, ete.). 
“All move about.” “Alfbreathe air.” “All are useful” (plus only 
if subject can give a use which they have in common). “All have 
a little intelligence" (or sense, instinct, etc.). P 
Unsatisfactory, “All have legs.” “All are dangerous.” “All 
feed on grain” (or grass, etc.). “All are much afraid of man." “All 
frighten you.” “All are warm-blooded.” “All get about the same 
way.” “All walk on the ground.” “All can bite." “All holler.” 
“All drink water.” “A snake crawls, a cow walks, and a sparrow 
flies” (or some other difference). “They are not alike.” 


e (b) Beo], teacher, newspaper 

Satisfactory. “All teach.” “You learn from all.” “All give you 
information.” “All,help you get an education.” “All are your 
good friends” (plus t| subject can explain how). “All are useful” 
(plus if subject can explain how). s 

Unsatisfactory. “All tell you the news.” “A teacher writes, 
and a book and newspaper have writing." “They are not alike," 
“All read.” “All use the alphabet.” 

t (c) Wool, cotton, leather , 

Satisfactory. “All used for tlothing." “We wear tHem all.” 
“All grow” (plus if subject can explain). (All haye toe sent to 5 
the factory to be made into things." patre useful” (plus i 

ERE 
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subject can give a use which all have in common)., “All are valu- 

able” (plus if explained), é ; 
Unsatisfactory. “All come from plants.” “All grow on animals.” 

“All came off the tcp of something." “All are things." “They are 


.. Pretty," “Ail spell alike.” “All are furry” (or soft, hard, etc.). 


(d) Knife-blade, penny, piece of wire 

Satisfactory. “All are made from minerals” (or metals), “Al 
cóme from mines.” “All are hard material" — 

Unsüti; actory. All are made of steel" (or copper, iron, ete.). 
“All are made of the same metal.” “All cut.” “All bend easily." 
“All are used in building a house." “All are worthless." “All are 
useful in fixing things." “All have an end.” “They are small.” 
“All Weigh the same.” “Can get them all at a hardware store.” 
“You can buy things with all of *hem." “You buy them with 
saoney.” “One is sharp, one is round, and one is long" (or some 
other difference). athe y ‘ 

Such answers as “All are found in a boy's pocket,” or “Boys 
like them,” are not altogether bad, but hardly deserve to be called 
satisfactory. “All are useful” is minus unless the subject can give 
a use which they have in common, which in this case he is not 

to do. Bizarre uses are also minus; as, “All are good for a 
watch fob,” “Can use all for paper weights," etc, 


(e) Rose, potato, tree 

Satisfactory. “All are plants.” “All grow from the ground.” 
“All have leaves” (or roots, etc.). “All have to be planted.” “All, 
are parts of nature.” “All have colors,” 

nsatisfactory. “All are pretty.” “All bear fruit." “AÑ have 

pretty flowers.” “All grow on bushes.” “All are valuable” (or 
useful). “They grow close to a house.” “AN are ornamental." 
“All are shrubbery.” > 


Remarks. The words of each series lend themselves read- 
ily to classification into a next higherclass. This is the best 
type of response, but with most of the series it accounts for 
less than two thirds of the successes among subjects of 


? 


N ia 
Y 


‘ 
able to devise and stan ize an additional fest of this 


kfnd, but reduiri ing the giving of an essential resemblance 
or classificfiory similarity, , e 


s 
For discussion of the psychological f&ctors Involved in 
the similarities test, see VIT, 5. 


" . 
e. 
rte 
. 
e 
5 
. 
. . 
ve * © 
. Dia 
e 
e . 
. : » 
. 
. 
. © " 
è 
. 
s ae 
. 
e 
. 2 . 
. 
. 
. 
. 
r . 
. " 
e e 
[n è 
Bo FT" 
e à , x 
9. E 
. R e 


CHAPTER XVIII 
INSTRUCTIONS FOR YEAR XIV. 


» 
DR 


XIV, 1. Vocabulary (fifty definitions, 9000 words) 


Procedure and Scoring, as in VIH, X, and XII. At 
year XIV fifty words must be correctly defined. 
x » 2 


XIV, 2. Induction test: finding a rule, 


‘Procedure. Provide six sheets of thin blank paper, say 
834 X 11 inches. Take the first sheet, and telling the sub- 
ject to watch what you do, fold it once, and in the middle 
of the folded edge tear out or cut out a small notch; then 
ask the subject to tell you how many holes there will be in 
the paper when it is unfolded. The correct answer, one, is 
nearly always given without hesitation. But whatever the 
answer, unfold the paper and hold it up broadside for the 
subject’s inspection. Next, take “another sheet, fold it 
once as before and say: “Now, when we folded it this way 
and tore out a piece, you remember it müde one hole in the 
paper. This time we will give the paper another fold and 
see how many holes we shall have.” Then proceed to fold 
the paper again, this time in the other direction, and tear 
out a piece from the folded side and ask how many holes 
there will Ee when the paper is unfolded. After recording the 
answery unfold the paper, hold it up before the subject so 
` a8 to let him see thg result. The answer is often incorrect ° 

„and the unfolded “sheet is greeted with an exclamation of 


» 
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1 sumprise. The governing prifciple is seldom SAT out at 

] this stage oé the experiment. But regargless of thé cor- 

$ rectness or incorrectness of the “first icu] answers, 

J. proceed with the third sheet. Fold it once and sky: “ When 

o We folded it this way there was one hole.” Then fold it again © 

and say: “And when we folded V this way there were two *« 
holes.” At this point fold the paper a third time and sayt * 
“Now, I am folding it again. How many holes will fife 

a> this time when I unfold it? " Record the answer and again 

unfold the paper while the subject looks on. 

Continue in the same manner with sheets four, five, and 

six, adding one fold each timg. In folging each sheet recap- 
itulate the results with the previdus sheets, saying (with the* 
sixth, fog example): “ When we folded ü this way there was 
one hole, when we Folded üt again there, were two, when we 
folded it again there were four, when we folded *it again there 
were eight, when we folded it again there were sixteen; now, 
tell me how manysholes there will be if. we fold it once more.” 
In the recapitulation avoid the expression “ When we folded 
tt once, twice, three times,” etc., as this often leads the sub- 
ject to double the numeral heard instead of doubling the 
number of holes in the previously folded sheet. After the 
answer is given, do not fail to unfold the paper and let the 
subject "view the result.” * 

Scoring. The test is passed if the rule is grasped by the 
time the sixth sheela is reached; that is, the subject may 
pass after five incorrect responses, provided* the sixth is 
correct and the governing rule can then be given. It is 
not permissible to ask fór the rule until all six parts of the 
experiment have been given.’ Nothing must be said which 
could evefi suggest the operation of a rule. Often, ‘however, 
the subject grasps the principlé after two oz, three steps and 

“gives it spontaneously. In this case it unnecessary te 
proceed with the remaining steps. e 

i Es. e 
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' Remazis. This test was first used by the writer in a 
comparative study of the intellectua! processes of bright 
and dull boys in 1905, bit it was not standardized until 
1914. Raíher extensive data indicate that it is a genuine 
test of intelligence. Of 14-year-old school children testing 


' between 96 and 105 I Q, 59 per cent passed this test; of 


i4-year-olds testing below 96 I Q, 41.per cent passed; 
of*thivse testing above 105, 71 per cent passed. That is, 
the test agrees well with the results obtained by the scale 
as a whole, Of ' average adults ” only 10 per cent fail; 
and of “ superior adults," fewer than 5 per cent. As a rule, 
the higher the grade of intelligence, the fewer the steps 


?necessary for grasping the tule. Of the superior adults, only 


95 per cent fail to get thé rule as early as the end of the 
fourth step. © v F 

The test is little affected by: schooling, and apart from 
differences in intelligence sit. is little influenced by» age. 
Other advantages of the test are the keen interest it always 
arouses and its independence of language ability. It has 
been used suceessfully with immigrant subjects who had 
been in this country but a few months. 

We have named the experiment an “induction test." 
It might be supposed that the solution would ordinarily be 
arrived at by deduction, or by ah a-priori logical analysis 
of the principle involved. This, however, is rarely the case. 
Not one average adult out of ten reascns out the situation 
in this purely logical manner. It is ordinarily only after 
one or more mistakes have been made and have been ex- 
posed by the examiner holding up the unfolded paper to 
view that the correct principle is grasped. In the absence 
of deductive reasoning the subject must note that each un- 


folded sheet contains twice às many holes as the previous. 


one, and must ivfer that folding the paper again will 


. again double the n ber. The ability tested is the ability 


A fe4 
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t@ generalizesfrom particulats where the comet element 
of the parfigulars fan be discerned only by sélective 
action of attention, in this case attention to y fact that 
`- each number is the double of its predecessor. 


P 


^. XIV, 3. Giving differences between a president á Ut 


L and a king fte 


Procedure. Say: “ There are three main differences be- 
tween a president andsa king; what are they?” If the subject 
stops after one difference is given, we urge him on, if possi- 
ble until three are given. , AU à 

Scoring. The three differences relate to potver, tenurd, 
ånd menngr of agcession. Only these differences are con- 
sidered correct, and fhe successful response must include 
at least two of the three. We disregard crudities of expres- 
sion and note merely whether the subject has the essential - 


idea. As regar@s power, for example, any of the following 


responses are satisfactory: “ The king is absolute and the 
president is not.” “ The king rules by himself, but the presi- 
dent rules with the help of the people.” “ Kings can have 
hings their own way more than presidents can," etc. 

It may be objected,that the reverse of this is sometimes 
true, that the king of to-day often has less power than the 
average president, Sometimes subjects mention this fact, 
and when they dove credit them with this part of the test. 
As a matter of fact, however, this answer is seldom given. 

Sometimes the subject does not stop until he has given 
a half-dozen or more differences, and in such cases the 
first three differences may be trivial and some gf the later 
ones essential. The question then arises whether we should 
disregard the errors and pass the subjeet on his later cor- 
rect responses.. The rule in such casesjis,to ask the subject 
to pick out the “ three main differencfs.” . 

" 
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4 Sometithes accession and teflure are given in the form cf a 
single contrast, as: " The president?is elecfed, but the 
king inheiits his throne and rules for life." 'This answer 
entitles théisubject to credit for both accession and tenure, 

> the contrast as regards tenure being plainly implied. 
' Unsatisfactory contrasts are of many kinds and are often 
amusing. Some of the most common are the following: — 
$^ 2 


“A king wears a crown.” “A king has jewels.” “A king sits on 
a throne.” (“A king gets on a thorn” as one feeble-minded boy 
put it!) “A king lives in a palace.” “A king has courtiers.” “A 
king is very dignified.” “A king dresses up more.” “A president 
has less pomp and ceremony." “A president is more ready to re- 
»ceive the people.” “A king sits on a chair all the time and a presi- 
dent does not.” “No differerives; it's just names.” “A president 
does not give titles.” “A king has a larger sulary.”0“A king has 
royal blood." “A king is in more danger." “They have a different 
Hn “A king is more cruel.” “Kings have people beheaded.” 
“A king rules in a monarchy ahd a president in a republic." “A 
king rules in a foreign country.” “A president is elected and a 
king fights for his office.” “A president appoints governors and a 
king does not.” “A president lets the lawyers make the laws.” 
“Everybody works for a king.” 


It is surprising to see how often trivial differences like 
the above are given. About thirty “average adults " out 
of a hundred, including high-school students, give at least 
one unsatisfactory contrast. 

The test has been criticized as depending too much on 
schooling. Tle criticism is to a certain extent valid when 
the test is used with young subjects, say of 10 or 12 years. 
It is not valid, however, if the use of the test is confined to 
older subjects. With the latter, it is not a test of knowledge, 
but of thé discriminative capacity to deal with knowledge 


already in the possession of the subject. It would be diffi- x 


cult to^find-an ad/flt, not actually feeble-minded, who is 
» Ignorant of the facts called for: That.the king inherits his 


^ 
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throne, while the presiden& is elected; that tile tenure of 
the king is for life and that of the president for agterm of 
E years; that kings ordinarily hzfve, or arg suppq5ed to have, 
a. + more power. Even the relatively stupid adul. knows this; 
: but he also knows that kings are different from presidentse” 
in having crowns, thrones, palaces, robes, courtiers, larger, 
pay, etc., and he makes no discrimination as regards the 
relative impértance of these differences. Ore 
hd The test is psychologically related to that of giving dif- 
ferences in year VIII and to the two tests of finding similari- 
ties; but it differs trom these in requiring a comparison 
based on fundamental rather than, accidental distinctions. 
The idea is good and shouldbe worked out jn additional 
«tests gf the same type. es 
The test first fppeared in the Binet revised scale of 1911. 
Kuhlmann omits it, and besides our own there are few statis- 
ties bearing on it. Our results show that if two essefitial 
differences arg, required, the test belongs where we have 
placed it, but that if only one essential difference is required, 
the test is easy enough for year XII. 


e XIV, 4. Problem questions 


Procedure, Say to the subject: “ Listen, and see if you 
can understand what I read.” Then read the following 
three problems, rgther slowly and with expression, pausing 
after each long enough for the subject to firfd an answer: — 


(a) A man who was walling in the woods near a city stopped sud- 
denly, very much frightened, and then ran to the nearest police- 
man, saying that he had just seen hanging frong the limb of a 
treea.. . a what?" E 
» (b) “My neighbor has been having quegr visitors. First a doctor 
came to his house, then a lawyer, a mingster (preacher or * 
priest). What do you think ha re?" A 
$ v 
B. . . 
=} . e. LI 
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Xe) “Ans indian who had come toxtown for the first fime in his life 
sqw a white man riding along the street. ,As the white man rode 
by, thi\Indian"said — * The white man is lazy; IB walks sitting 
down." V What*was the white man riding on that caused the 
Indian o say, ‘He walks sitting down'?" 


Do not ask questions calculated to draw out the correct 
response, but wait in silence for the subject's spontaneous 
answer It is permissible, however, to re-read the passage 
if the subject requests it. 1 

Scoring. Two responses out of three must be satisfactory. 
The following explanations and examples will make clear 
the requirements of the, test: — " * " 

En id » Ri 
(a) What the inan saw hanging R 
Satisfactory. The only correct answer for the first is “A man 
who had hung himself” (or who had committed suicide, been 
hanged, etc.). We may also the following answer: “Dead 


nsatisfactory. There B an endless variety of failures: “A 
snake," “A monkey,” “A robber,” or “A tramp” being the most 
common. Others include such answers as “A bear,” “A tiger,” “A 
wild cat,” “A cat,” “A bird,” “An eagle,” “A bird's nest,” “A 
hornet’s nest,” “A leaf,” “A swing,” “A boy in a swing,” “A bas- 
bl of a. “An egg,” “A ghost,” “A white sheet,” “Clothes,” 


(b) My neighbor ^ 

: Satisfactory. The expected answer is “A death,” “Some one has 
died,” etc. We must always check up this response, howeyer, by 
asking what the lawyer came for, and this must also be answered 


è ys 
^ While it‘is expected » t the subject will understand that the 
doctor came to attend a ick person, the lawyer to make his will, 


- 
» 2 
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and the minigter to preach the funeral, there are alew other*in- 
genious intgrpretatiens which pass as satisfactory. For example, 
“A man got hurt in an accident; the doctor cfe to fake him well, 
the lawyer to see about damages, and then helied ay! the preacher 
came for the funeral.” Or, “A man died, the lawyér came to help . 
the widow settle the estate and the preacher came for the funeral,’ 
We can hardly expect the 14-year-gld child to know that it is nofe 
e custom to settle an estate until after the funeral, ele 
The following excellent response was given by an enEgl&ened 
young eugenist: * A«marriage; the doctor came to examine them 
and see if they were fit to marry, the lawyer to arrange the mar- 
riage settlement, and the minister to marty them." The following 
logical responses occurred once each: “A murder. The doctor 
cage to examine the body, the lawyer to get evidence, and the / 
preacher to preach the funefal."e “An unmarried girl has given 
birth to a child. The lawyer was emplayed to get the man to marry 
her anë than the pyacher came to perform the wedding ceremony.” 
Perhaps some will consider this interpretation too far-fetched to 
pass. But it is perfectly logical and, unfortunately, represents an 
oceurrence which is not so very are. s 
Tf an incorrect answer is first given and then corrected, the cor- 
rection is acceptéd. 
Unsatisfactory. The failures again are quite varied, but are most 
frequently due to failure to understand the lawyer’s mission. Of 
66 tabulated failures, 26 are accounted for in this way, while only 
6 are due to inability to state the pagt played by the minister. 

©The most common incorrect responses are: “A baby born” (ac- 
counting for 5 out of 66 failures); “A divorce" (very common with 
the children tested by Dr. Ordahl, at Reno, Nevada!); *A mar- 
riage”; “A divorce and a remarriage”; “A dinner"; “An enter- 
tainment”’; “Some riends came to chat,” etc, In 20 failures out of 
66, marriage was incorrectly connected with a wll, a divorce, the 
death of a child, ete. 

The following arè not, bad, but hardly deserve to pass: “Sick- 
ness and trouble; the lawyer and minister came to help him out of 
trouble.” Or, “Somebody was sick; the lawyer wanted his money 
and the*minister came to see how he was.” A few present a still 
more logical interpretation, buf so far-fetched that it is*doubtful 
whether they should count as passes; sper : "Aman and e 

th 


his wife had a fight. One got hurt and had Jo have ie doctor, then 
they had a lawyer to get them divorced, e minister came tọ" 
eo. » 

. 
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marry ones them.” Again, “Some one is dying and is getting 
married, an making his will exe he dies." a 
D (c) What the man was riding on 

; The only Dprrect response is “Bicycle.” The most common 
“error is horse (or donkey), accounting for 48 out of 71 tabulated 

» failures. Vehicles, like wagon, buggy, automobile, or street car, were 
mentioned in 14 out of 71 failures. Bizarre replies are: “A cripple 
in aswlieel chair”; “A person riding on some one’s back,” etc. 


Remarks. The experiment is a form of the completion 
test. Elements of a situation are given, out of which the 
entire situation is to be constructed. This phase of intelli- 
gence has already beer discussed... b 

While it is generally adraitted that the underlying idea 
of this test is good, some have criticized. Binet/s sélection 
of problems. Meumann thinks the lawyer element of the 
second is so unfamiliar to children as to render that part 
of the test unfair. Several “ armchair ” critics have men- 
tioned the danger of nefvous shock from tlie first problem. 
Bobertag throws out the test entirely and substitutes a 
completion test modeled after that of Ebbinghaus. Our 
own results are altogether favorable to the test. If it is 
used in year XIV, Méumann's objection hardly holds, for 
American children of that age do ordinarily know. some- 
thing about making wills. As for the danger of shock from 
the first problem, we have never once found the slightest 
evidence of this much-feared result. “he subiect always 
understands that the situation depicted is hypothetical, 
and so answers either in a matter-of-fact manner or with 
a laugh. i 

The bicycle problem is our own invention. Binet used 
the other two and required both to be answered correctly. 
The test, was loca in year XII of the 1908 scale, and in -. 


"See IX, 5, and XII, 4, 


' difficult for year XII, even when only two ou 
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year XV oftthe 1911 revifion. Goddard and@XKublmatm 
retain it iffethe original location. The Stanforfl reSults of 
1911, 1912, 1914, and 1915 agree in imn test too 
of three cor- _ 
rect responses are required. If the original form of the ex- 
periment is used, it is exceedingly difficult for year XV.'* 
As here given Tt fits well at year XIV. ME 


XIV, &. Arithmetical reasoning 


Procedure. The following problems, printed in clear 
type, are shown one at a‘timt to the subject, who reads 
each problem*aloud and (with the printed problem still 
before hinf) find? the answer without the use of pencil or 
paper. . i 

(a) If a man’s salary is $20 a week and he spends $14 a week,thow 

long will ibtake him to save $3008 

(b) If 2 pencils cost 5 cents, how many pencils can you buy for 60 

cents? 

(c) At 15 cents a yard, how much will ? feet of cloth cost? 


e Only one minute is allowed for eaeh problem, but nothing 
is said about hurrying, «While one problem is being solved, 
the others should be hidden from view. It is not permissible, 
if the subject gives an incorrect answer, to ask him to solve 
the problem agait, The following exception, however, is 
made to this rule: Tf the answer given to the third problem 
indicates that the sword yard has been read as feet, the sub- 
ject is asked to read the problem through again carefully 
(aloud) and to tell how he solved it. No further ‘help of any 
kind mày be given. j s 

Scoring. Two of the three’ probl must be solved cor- 
rectly within the minute allotted to . No “credit is 

allowed for correct method if the er is wrong. e 
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“Remari, We have selected these ,probléms from the 
list used By Bonser in his, Study of the Reasening Ability 
of Children,in thé Fourth, Fifth, and Sixth School Grades. 

. Our teststof 279 “at age” children between 12 and 15 
„years reveal the surprising fact that the test as here used 
‘and scored is not passed by much over half of the childzen 
‘of gm; age in the grades below the high-school age. Of 
the high-school pupils 19 per cent failed to pass, 21 per cent 
of ordinarily successful business men (!), and 27 per cent 
of Knollin’s unemployed men testing: up to the “ average 

adult ” level. To find average intelligence cutting such a 
sorry figure raises the"question-whether the ancient defini- 
tion of man as “ the rational animal” is justified by the 
facts. The truth is, average intelligence does no*do*h great 
deal of abstract, logical reasoning, ‘and the little it does 
is done usually under the whip of necessity. 1 

At first thought these problems will doubtless appear to 
the reader to be mere tests of schooling. It ig true, of course, 
that in solving them the subject makes use of knowledge 
which is ordinarily obtained in school; but this knowledge 

(that is, knowledge of reading and of addition, subtraction, 
multiplication, and division) is possessed by practically al! 
adults who are not feeble-minded, and by many who are. 
Success, therefore, dépends upon the ability to apply this 
knowledge readily and accurately to the problems given 
— precisely the kind of ability in which & deficiency cannot 
be made good by school training. We can teach even morons 
how to read problems and how to add, Subtract, multiply, 
and divide with a fair degree of accuracy; the trouble comes 
when theystry to decide which of these processes the prob- 
lem calls for. This may require intelligence of high or low 


order, according veghe difficulty of the problem. As for - 
" 


the present test, ' have shown that almost totally un- 
+ Columbia Universily Contributions 20 Education, no. 37, 1910. 
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schooled men of “ average adult ” intelligencgpass this 
test as frequently as high-school seniors of the sajne mental 
level. . 


. 
XIV, 6. Reversing hands of clock 
« 


" Procedure. Say to the subject: “ Suppose it is sia, 
twénty-two o'clock, that is, twenty-two minutes after six; x 
can you see i your mind where the large hand wotid e, 
and where the small hand would be?” Subjects of 12- to 
14-year intelligence practically always answer this in the 
affirmative. Then continue: “ Now, suppose the two hands 
of the clock were to trade places, so that the large hand takes 
the place where the small*hahd was, and the smal] hand takes 
the plage where*the large hand whs. «What time would it then 
be?” i iy 

Repeat the test with the hands at 8:10 (1Q minutes after 
8), and again with the hands at 2.46 (14 minutes before). 

The subject is not allowed to Igok at a clock or watch, 
or to aid himself by drawing, but must work out the prob- 
lem mentally. As a rule the answer is given within a few 
seconds or not at all. If an answer is not forthcoming within 
two minutes the score is failure. " 
© Scoring. The test is passed if two of the three problems 
are solved within the following range,of accuracy: the first 
solution is considered correct if the answer falls between 
4.80 and 4.35, incisive; the second if the answer falls be- 
tween 1.40 and 1.45, and the third if the answer falls be- 
tween 9.10 and 9.]5. 

Remarks. It appears that success in the test chiefly 
depends upon voluntary control over constructive visual 
imagery: Weakness of visual imagery may account for the 
failure of a considerable percentage of adults to pass the 

^ test. Visual imagery, however, is not lutely eecessary ", 
to success. One 8-year-old prodigy, lo had 12-year in 
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telligence,jurived in forty seconds at a strictly mathematical 
solution fer the second problem, as follows: “at it is 2.46, 
and the hinds trade places, then the little hand has gone 
about one fourth of the distance from 9 o'clock to 10 o'clock. 
"^ One fourth of 60 minutes is 15 minutes, and so the time would 
be 15 minutes after 9 o'clock." Such a solution is certainly 
»possible by the use of verbal imagery of any type. " 

"Tit test shows a high correlation with mental age, but 
more than most others it is subject to the influence of crib- 
bing. For this reascn, other positions of the clock hands 
should be tried out for the purpose of finding substitute 
experiments of equal, difficulty. Until such experiments 
Lave been made, it will be ‘hecessaty to confine the experi- 
ment to the three positions’ here presented." 5 j 

Schooling seems to have no influence’ whatever on the 
percentage of passes. 

This test was first used by Binet in 1905, but was not in- 
cluded in either the 1908 or 1911 series, Goddard and Kuhl- 
mann both include the test in their revisions, placing it in 
year XV. They give only two problems (our a and c) and 
require that both be answered correctly. Neither Goddard 
nor Kuhlmann, however, indicates the degree of error per- 
mitted. 

Something depends upon original’ position of the hands. 
Binet used 6.20 and 2.46. For some reason the 2.46 arrange- 
ment is much more difficult than either,8.10 or 6.22, yield- 
ing almost twice as many failures as either of the other 
positions. í 


XIV, Alternative tests: repeating seven digits 


. This time, as in year X, only two series are given, one of 
which must be repalted without error. The two series are: ~ 
,2-1-8-9-4-9-9 ang 9-7-9-8-4-7-5. Note that in none 


n, 
D 
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of the tests ‘of repeating digits is it permissible e warn the 

subject of jhe number to be given. ^ 
Remarks? Binet originally placed thig test i£ year XII, 

giving three trials, but later moved it to year XV. Goddard 


* and Kuhlmann retain it in year XII. Our dda show thate 


E 


when three trials are given the test is too easy for year, 
XIV, but that jt fits this age when only two trials gre 

allowed; thaty after the age of 12 or 14 years memre for 

relatively meaningless material, like digits or nonsense 

syllables, improves but little; and thet above this level it 

does not correlate very closely with intelligence, 
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CHAPTER XIX 
wg INSTRUCTIONS FOR “AVERAGE ADULT” , 


PE 


Average adult, 1: vocabulary (sixty-five definitions, 
911,700 words) 


Procedure and Scoring, as in previous vocabulary tests.! 
At the average adult level sixty-five words should be cor- 
rectly defined. 


` Average adult, 2: interpretation of fables (score 8) 


Procedure. As in year XII, test 6. Use the same fables. 

Scoring. The method of scoring is the same as for 
XII, but the total score must be 8 points to satisfy the re- 
quirements at this level. 

Remarks. For discussion of test, see XII, 5. 


Average adult, 3: differences between abstract terms 
Procedure. Say: What is the difference between: — 


(a) Laziness and idleness? ^ 
` b) Evolution and revolution $ > 
(c) Poverty and misery? X 
(d) Character and reputation? 
Scoring. Three correct contrasiing definitions out of four 
are necessary for a pass. It is not sufficient merely to 
„ Bive a correct meaning for eack word of a pair; the subject 


1 See VIII, 6. 


S 
7 


LO À . s \ U 


e AVERAGEVADULTs 3 325 


myst point opt a difference between the two wo(ds so aso 
make a real, contrast. For example, if the sbe deine 
evolution as a “ growth ” or “ gradual change," and revolu- 
lion as the turning of a wheel on its axis, the experimenter 
should say: “ Yes, but I want you to tell me the difference” 
between evolution and revolution.” If the contrast is not then‘. 
forthcoming the response is marked minus. ar 

The following are sample definitions which may BS €on- 
sidered acceptable: 

*^ 


(a) Laziness and idleRess. “Tt is laziness if you won’t work, and 
idleness if you are willing to work but have n’t any job.” “Lots 
of men are idle who are notlazy ang wout like to work if they hi 
something to do.” “Laziness means you don’t wánt to work; 
idlenesggmeans you are not doing anything just now.” “Idle people 
may be lazy, or they maş just happen to be out of a job.” “Tt.is 
laziness when you don’t like to work, and idleness when you are not 
working.” “An idle person might be willing to work; a lazy than 
won't work." “Laziness comes from within; idleness may be forted 
upon one." “Taxiness is aversion to Activity; idleness is simply 
the state of inactivity.” “Laziness is idleness from choice or pref- 
erence; idleness means doing nothing,” 

The essential contrast, accordingly, is that laziness refers to un- 
willingness to work; idleness to the mere fact of inactivity. This con- 
Arast must be expressed, however clumsify. 

(b) Evolution and revolution. “Evolution is a gradual change; 
revolution is a sudden change,” ‘Evolution is natural develop- 
ment; revolution is sudden upheaval.” “Evolution means an un- 
| folding or development; revolution means a complete upsetting of 

everything", “Evolution is the gradual development of a country 
or government; revolution is a quick change of government." 
f “Evolution takes plate by natural force; a revolution is caused by 

an outside force.” “Evolution is growth; revolution is a quick 
change from existing conditions.” “Evolution is a natural change; 
revolution is a violent change.” “Evolution is growth step by 
step; revolution is more sudden and radical in its action.”, ““Evo- 
lution is a change brought about by ‘development, while + 
revolution is brought about by an uprisingf , — © 

The essential distinqtion, accordingly, is that evolution means a + 
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gridual, naiyral, or slow change, while revolution means a sudden, 
forced, qr violent change. Non-contrasting definitions, even when 
the individusl terms are defined correctly, are not satisfactory. 
(c) Poverty and müsery. “Poverty is when you are poor; misery 
means suffering.” “Only the poor are in poverty, but everybody 
van be miserable." “Poverty is the lowest stage of poorness; misery 
means pain." “The poor are not always miserable, and the rich 
are miserable sometimes.” ** Poverty means to be in want; miséry 
comss*.rom any kind of suffering or anguish.” “The poor are in 
poverty; the sick are in misery." “Poverty is the condition of being 
very poor financially; misery is a feeling which any class of people 
can have." “One who is poor is in poverty; one who is wretched 
or does n't enjoy life is in misery." “Poverty comes from lack of 
money; misery, from lack of happiness or comfort." “Misery 
means distress. It can cóme from poverty or many other things.” 
(d) Character and reputation; “Character is what you are; rep- 
utation is what people say about you.” “Yqu have, character if 
you are honest; but yoy might be honest»and still have a bad rep- 
utation among people who misjudge you." “Character is your 
rea] self; reputation is the opinion people have about you." “Your 
depends. upon yourself; reputation depends on what 
others think of you.” “C r means your Zeal morals; repu- 
tation is the way you are known in the world.” “A man has a 
good character if he would not do evil; but a man may have a 
good reputation and still have a bad character.” 


A little practice and a good deal of discrimination aré 
necessary for the correct grading òf responses to tliis test. 
Subjects are often so clumsy in expression that their re- 
sponses are anything but clear. It is thén necessary to ask 
them-to explain what they mean. Further questioning, 
however, is not permissible. For uniformity in scoring it is 
necessary to bear in mind that the’definitions given must, 
in order to be satisfactory, exptess the essential distinction 
between the two words. i 

Remarks. What we have said regarding the psychological 


significance of test;2, year XII, applies equally well here. © 


» The test on the whole is a valuable one. Our statistics 


| 
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shew that it is not, as some tritics have though mainly a 
test of schoejing. * e ) i 


The main criticism to be madé is that ie imposes a some- 


* what difficult task upon the power of language expression. 


For this reason it is necessary in scoring to disregard clum-€ 
singss of expression and to look only to the essential correct- *« 
ness or incorrectitess of the thought. PEU. Am 
This test fifst appeared in year XIII of Binet's 1908 
scale. The terms used were “ happiness and honor ”; 
"evolution and revolution " ; "evént and advent as 
* poverty and misery "; “ pride and pretension." In the 
1911 revision, “ happiness and honor ? and “ pride and pre- 
tension" were dropped, and the other three ‘pairs wer 
moved ap to the gdult group, two out of three successes 
being required for a pa$s, Kuhlmann places it in year XV, 
using “happiness and honor" instead of oür “ character 
and reputation,” and requires three successes out of five: 


" © 


Average adult, 4: problem of the enclosed boxes 


Procedure. Show the subject a cardboard box about one 
ipch on a side. Say: “You see this box; it has two smaller 


. boxes inside of it, and each one of the smaller boxes contains 


es 


a little tiny box. How many boxes are there altogether, count- 
ing the big one? ” To be sure that the subject understands 
repeat the statement of the problem: “ First the large bor, 
then two smaller ones, and each of the smaller°ones contains 
a little tiny box.” « X i 

Record the response, and, showing another box, say: 
“This box has two smaller boxes inside, and each of the 
smaller boxes contains two tiny boxes. How many altogether? 
Remember, first the large box, then two ones, and each 
smaller one contains {wo tiny boxes.” 9, e ° 

The third problem, which is given dm the same way, - 
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slates th? there are three smaller boxes, each.of which œn- 
tains f'ireátiny boxes. , e 

In the fourth problem there are four smaller boxes, each 
containing four tiny boxes. 

The problem must be given orally, and the solution must 

" be found without the aid of pencil or paper. Only one half- 
“hiinyte is allowed for each problem. Note that each prob- 
leni is stated twice j 

A correction is permitted, provided it is offered spon- 
taneously and does ‘hot seem to be the result of guessing, 
Guessing can be checked up by asking the subject to ex- 
plain the solution. e = | E E 
-. Scoring.“ Three of the for problems must be solved cor- 
rectly within the half-minute allotted to each. HS à 

* Remarks. Success depends, in thé first place, upon abil- 
ity to compréhend the statement of the problem and to 
hold its conditions in mind. Subjects much below’ the 
12-year level of intelligence are often unable to do this. 

Granting that the problem has been comprehended, suc- 
cess seems to depend chiefly upon the facility with which 
the constructive imagination manipulates concrete visual 
imagery. In this respect it resembles the problem of revers- 
ing the hands of a clock. With Some subjects, however, 
verbal imagery alone is operative. Tactual imagery would, 
of course, serve the purpose as well —— 

This is as good a place as any to emphasize the fact that 
the “introspective study of mental imagery has little to 
contribute to the measurement of intelligence. Intelligence 
tests are concerned with the total result of a thought process, 
rather than with the imagery supports of that process. 
Thought may be carried on almost equally well by various 


kinds of imagery." As Galton Showed, a person can be taught | 


to carry or? arithmetical processes by the use of smell 
» imagery. The kind of imagery employed is the product of 


c 
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slight, innate preferences complicated by the Ry or less 


accidental effects ofehabit. G 
We may say that imagery is to thinkigg what scaffold- 


«ing is to architecture. The important thing is the com- 
, Pleted building rather than the nature of thé scaffoldinge 


employed in erecting it. No one, thinks of blaming the ill «, 
construction of a building upon the kind of scaffolding used, 
for if the archftect and builder are competent satisfaétory 
scaffolding will be found. Just as little are deficiencies or 
peculiarities of imagery the real cauSe of low-order in- 
telligence. We cannot increase intelligence by formal 
dril, in the use of supposedly impoxtant kinds of mental 
imagery, any more than We can Translorm a plain carpenter 
into a Michael’ Angelo by instructing him in the use of 
scaffolding materials such as were employed in the con- 
struction of St. Peter's Cathedral. ‘ 

This test is of our own invention and has been brought 4o 
its present form,only after a good «leal of preliminary ex- 
perimentation. It correlates fairly well with mental age as 
determined by the scale as a whole. It was passed by 55 
per cent of high-school pupils and by 65 per cent of un- 
schooled business men. Success in jt is thus seen not to 
depend, upon schooling. 3 


Average adult, 5: repeating six digits reversed 

The series used are: 4—7-1-9-5-2; 5-8-3-2-9-4erand 
7-5-2-6-3-8. D 

Procedure and Scoring, as in year VII, alternative 2. 

Remarks. The test is passed by approximately half of 
“average adults" and by three fourths of “ superior 
adults.” It shows no effect of schoolinge the uneducated 
business men even surpassing our high-school students. 

For the higher levels of intelligence, especially, the test, 
5 T c 
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is superigs to that of repeating digits in the direct order. 
It is Jessi mechanical and makes heavier demands upon 
higher intelligence. 


" è 

" Average adult, 6: using a code 

"Procedure. Show the subject the code given on the 
accompanying form. Say: “ See these diagrams here. Look 
and you will see that they contain all the letters of the alphabet. 
Now, examine the arrangement of the letters. They go (point- 
ingabodef ghi jkl mno pqrstuvwzys. 
You see the letters in the first two diagrams are arranged in 
the up-and-down order" (pdinting again), and the letters in 
the other two diagrams run in just the opposite way from the 
hands of a clock (pointing). Look again and you will see 
that the second diagram is drawn just like the first, except 
that each letter has a dot with it, and that the last diagram is 
like the third except that here, also, each fetter has a dot. 
Now, all of this represents a code; that ts, a secret language. 
Tt is a real code, one that was used in the Civil War for 
sending secret messages. This is the way it works: we draw 
the lines which hold a ‘etter, but leave out the letter. Here, for 
example, is the way we would write ‘spy?’ " Then write 


the word spy, pointing out carefully where each lettet comes ~ 


from, and emphasizing the fact that the dot must be used in 
addition to the lines in writing any letfer in the second or 
the fourth diágram. Illustrate also with war. á 

Then add: * I am going to have you. write something for 
me; remembernow, how the letters go, first (pointing, as before) 
abo def, ghi tnjkl nino p qr, then st uv, then 
waxy xz. And don’t forget the dots for the letters in'this dia- 


_ gram dnd this one 6 (pointing). At this point, take away : 


the diagrams and ‘tell the subject to write the words come 
» quickly. Say nothing about hurrying.” 


^ 
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The subject is given a pegcil, but is allowed tp draw only 
- the symbols for eom quickly. He is nof permitted 
to reproduc® the entire dode anel then to,copy the code let- 

. ters from his reproduction. 

Scoring. The test is passed if the words afe written ik 
six minutes and without more than two errors. Omission of, 
a dot counts as only a half error: ‘ee 

Remarks. Tt is not easy to analyze the mental futictions 
which contribute to success in the code test. Contrary to 
what might be supposed, success doés not necessarily de- 
pend upon getting and retaining a visual picture of the dia- 
grams. Kinesthetic imagery will answer the purpose just 
as well, or the original visual intpresSion may even be‘trans- 
lated at once ifito auditory-verbal imagery and remembered 
as such. The sighificance of the test must be expressed jn 
other terms than the kind of imagery it may happen to 

ring into play. 6 : 

Healy and Fernald describe the task of writing à code 
sentence without copy as one which requires “close at- 
tention and steadiness of purpose." "They also emphasize 
the fact that the attention must be directed inward, since 
there is no object of interest before jhe senses and since no 
‘special stimulus to attention is offered by the experimenter. 
Obserfations we have inade on subjects during the test con- 
firm this view as to the factors involved. 

That inability tà remember the code as a whole is not a 
common duse of failure is shown by the fact that subjects 
above 12-year inte]ligence who have failed on the test are 
nearly always able to réproduce the diagrams and insert the 
letters in their proper placés. To give the code form of a 
given letter without copy, however, makes a mich heavier 
demand on attention. Nearly all subjects find it necessary i 

` to trace the code form, in imagination; ¢rom the beginning 
up to each letter Whose code form is sought. Subjects of _ 


o 
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superior intelligence, however, sometimes hit upon the de- 


vice of, rexiembering the position pf individual,key letters . 


e.g. (the first letter of each f'gure) from which, dis a base, any 
desired letter form may be quickly sought out? 
7» The test €orrelates well with mental age, but for some 
;zeason not apparent it is passed by a larger percentage of 
high-school pupils than unschooled adults of the saine 
men?5al level. > 

The code test was first described by Healy and Fernald 
in their “Tests fos Practical Mental Classification." ! 
The authors gave no data, however, which would indicate 
the mental level to which the test belongs. Dr. Goddard 
incorporated it in year XV of his revision of the Binet scale, 
but also fails to give statistics. The locatior: given the test, 
in the Stanford revision is based on tests of tiearly 500 
individuals ranging from a mental level of 12 years to that 
of : superior adult." It appezrs that the test is considerably 
more difficult than most,had thought it to be. 


Average adult, alternative test 1: repeating twenty-eight 
syllables 

The sentences for this test are: — 

(a) Walter likes very much to go on visits to his grandmother, be- 

cause she always tells him many funny stories. 

(b) Vesterday I saw a. pretty little dog in the street. It had curly 

brown hair, short legs, and a long tail. - 

Procedure. Exactly as in VI, 6. Emphasize that the 
Sentence must be repeated without à single change of any 
sort. Get attention before giving each sentence. 

Scoring. "Passed if one sentence is repeated without’a single 


error. in VI and X we scored the response as satisfactory 


e 
1 Psychological Rerieib Monographs (1911), voi. xm, no. 2, p. 51. 
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if one sentenge was repeated without error, or Tim wete 

“repeated with not tnore {than one error each. e 
Remarks. ‘The test of fepeatifig sentences is not as satis- 

` factory in the higher intelligence levels as in the lower. 
Tt is too mechanical to tax very heavily the hifher though 
processes. It does, however, have a certain correlation‘. 
with intelligences Contrary to what one would haye ex 
pected, unedubated adults of “ average adult ” intelligence 
surpassed our high-school students of the same mental 
level. ^ % 

Binet located this test in year XII of the 1908 series, but 
shifted it to year XV in 1911. The, American versions of 
the Binet scale have usually retained it in year XII, though 
Goddaxd admits that the sentences are somewhat too diffi- 
cult for that year. Kuhlmann puts the test in year XII, 
but reduces the sentences to twenty-four syllables and per- 
mits one re-reading. We give‘only two trials and our sen- 
tences are considerably more difficult. With the procedure 
and scoring we have used, the test is rather easy for the 
" average adult" group, but a little too hard for year 
XIV. 


[jJ 


Average adult, alternative test 2: comprehension of 
physical relations 
(a) Problens regarding the path of a cannon ball 

Procedure. Draw on a piece of paper a horizonte line 
six or eight inches Jong. Above it, an inch or two, draw a 
short horizontal line about an inch long and parallel to the 
first. Tell the subject that the long line represents the per- 
fectly level ground of a field, and that the short line repre- 
sents a cannon. Explain that the caynon is “pointed | 

“ horizontally (on a level) and is fired across thiseperfecily level 
field." After it is clear that these conditions of the problem . 


- 


- which will. sow what path the cannon ball will take from the | 


whole thing weigh 8^ i 
. Scoring. Many Subjects even as low as 9- or 10- year 


E 
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ave comprehended, we add; “Now, suppose that this 
cannon, isiifired off and that the bell corses to the ground at: 
this point here (pointing to the farther end of the line which 
represents the field). Take this pencil and draw a line 


time it leaves the mouth of the cannon till it strikes the ground.” 
»»Scoring. There are four types of response: (1) A straight 
diagohal line is drawn from the cannon’s mouth to the point 
where the ball strikes. (2) A straight line is drawn from the 
cannon’s mouth running horizontally until almost directly 
over the goal, at which point the line drops almost or quite 
vertically. (3) The path from the cannon’s mouth first 
wises considerably fronr the*horizoutal, at an angle perhaps ; 
of between ten to forty-five degrees, and finally describes r 
a_gradual curve downward to the zoal.'(4) Tne line bee — .— 
gins almost on a level and drops more rapidly toward the 
end of its course. 2 rey 

Only the last is satisfactory. Of course, nothing like a 

mathematically accurate solution of the problem is expected. $ 
It is sufficient if the response belongs to the fourth type ; 
above instead of being absurd, as the other types described 
are. Any one who has ever thrown stones should have the P 
data for such an approximate solution. Not a day of school- | 
ing is necessary. 2 


LI 
(b) Problem as to the weight of a fich in water 

` Procedure. Say to the subject: “ Fou know, of course, 
that water holds up a fish that is placed ip it. Well, here is a 
problem. Suppose we have a bucket which is partly full of 
water. We place the bucket on the scales and find that with 
the water ín it it weighs exactly 45 pounds. Then we put a 
5-pound fish into, the bucket 9f water. Now, what will the 


r 
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5 pounds nfekes 50 poud]s, of course." But thidis mot suf- 
ficient. Weproceed to alk, with serious demeanor: * How 


` this can be correct, since the water itself holds up the fish? ” 


The young subject who has answered so glibly now laughe 
sheepishly and apologizes for dis error, saying that hée 
answered withoWt thinking, etc. This response is cowed 
failure withott further questioning. s 

Others subjects, mostly above the 14-year level, adhere 
to the answer “ 50 pounds," however’strongly we urge the 
argument about the water holding up the fish. In response 
to our question, “ How gan, that be the case? ” it is sufficient 
if the subject replies that “ The weight is there just the same; 
the sc#les,have tg hold up the bucket and the bucket has to 
hold up the water,” of'words to that effect. Only some such 
<cesponse as this is satisfactory. If the subject keeps chang- 
ing his answer or says that hè thinks the weight would be 
50 pounds, but és not certain, the score is failure, 


(c) Difficulty of hitting a distant mark à 

Procedure. Say to the subject: “You know, do you not, 
«what it means when they say a guà ‘carries 100 yards’? 
It mequs that the bullet.goes that far before it drops to amount 
to anything." All boys and most girls more than a dozen 
years old understand this readily. If the subject does not 
understand, we exfilain again what it means for a gun “ to 
carry " # given distance. When this part i$ clear, We pro- 
ceed as follows: “Now, suppose a man is shooting at a 
mark about the size of a quart can. His rifle carries per- 
fectly more than 100 yards. With such a gun is it.any harder 
to hit the mark at 100 yards than it is at 50 yards?” After 


. the response is given, we ask the subjact*to explain. 


Scoring. Simply to say that it would be easier at 50 
yards is not sufficiefit, nor can we pass the response whicho 
LI . e ` È 
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merely sn that it is “ easier to aim ” at £0 yards. The 
correct principle must be given, tne Which shóws the sub-" 
ject has appreciated the fact thdt a small deviation from 
the “ bull’s-eye " at 50 yards, due to incorrect aim, be- 


"tomes a larger deviation at 100 yards. However, the sub- . 
i 


rr v o aom 
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»"Ject is not required to know that the deviation at 100 yards 
isexagtly twice as great as at 50 yards. A certain amount 
of questioning is often necessary before we can decide 
whether the subject has the correct principle in mind. 

Scoring the entire'test. Two of the three problems must 
be solved in such a way as to satisfy the requirements 
above set forth. LN SR A SOR 
"Remarks! These probler:s were devised by the writer. 
They yield interesting results, when properly given, but 
are not without their faults. Sometimes a very superior 
subject fails, While occasionally an inferior subject unex 
pectedly succeeds. On the whole, however, the test corre- 
lates fairly well with méntal age. At the Ft-year level less 
than 50 per cent pass; of “average adults,” from 60 to 
75 per cent are successful. Few “ superior adults " fail. 

The test as here given is little influenced by the formal j 
instruction given in tle grades or the high school. In fact» 

. 80 per cent of our uneducated business men, as contrasted 5 4 
with 65 per cent of Ifigh-school juniors and seniors, passed 


ject has had opportunity to observe. > 
It would be interesting to standardize a longer series of 
problems designed to test a subject’s comprehension of 
common physical relationships. In the first few months 
» of life à normal child learns that objects unsupported fall .. 
to the ground. Later he learns that fire burns; that birds 
fly in the air; that fish do not sink in the water; that water 
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„doss not run yphill; that jt ieeasy to lift a leg or arm as ote 
‘lies prone it&jhe water; tllat mud is thrown from& retating a 
wheel (and a]ways in the Same ditection); that a stone which 
is flying through the air swiftly is more dangerous than 
one which is moving slowly; that it is more dangerous tg- 
be,run over by a train than by a buggy; that it is hard to, 
run against a strong wind; that cyclones blow down tress 
and houses; that a rapidly moving train creates a strohger 
wind than a slower train; that a feather falls through the 
air with less speed than a stone; that & falling object gains 
momentum; that a heavy moving object is harder to stop 
than a light object moving at the same rate; that freezing 
water bursts pipes; that sours sometimes give ethoés; 
that rainbows cannot be approached; that a lamp seems 
dim by daylight; that*by day the stars are not visible and 

sihe moon only barely visible; that the headlights of an 
approaching automobile or train are blinding; that if. “the 
room in which we are reading is badly lighted we must hold 
the book nearer to the eyes; that running makes the heart 
beat faster and increases the rate of breathing; that if we 
are cold we can get warm by running; that whirling rapidly 

«makes us dizzy; that heat or exercise will cause perspira- 
tion, eic. 

Although the causes ; of some of these phenomena are not 
understood even „by intelligent adults without some in- 
struction, the facts themselves are learned by the normal 

individual ‘from his own experience. The higher thesmental 
level and the greater the curiosity, the more observant one 
is about such matters and the more one learns. Many 
items of knowledge such as we have mentioned could and 
should be standardized for various mental levels. In de- 
vising tests of this kind we Should, of, course, havé to look | 
out for the intense of formal instruction. © — * l; 


: CHAPTER XX i < 
LM 
*". INSTRUCTIONS FOR "SUPER[OR ADULT” 
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Superior adult, 1: Vocabulary (seventy-five definitions, i 
13,500 words) ! 


„Proçedure and Scoring, as in previous vocabulary tests, í 
At the “superior adult,” level seventy-five words should M 
be known. ; p A 

‘The test is ‘passed by only one third of those at the 
“average adult " level, but by about 90 per cent of “* st 
perior adults.” Ability to pass the test is relatively inde- 
pendent of the number “of years the subject has attended 
school, our business men showing even a higher percentage 
of passes than high-school pupils, 


Superior adult, 2: Binet's paper-cutting test 


Procedure. Take apiece of paper about six inches square 
and say: “ Watch carefully what I do. See, I fold the paper 
this way (folding it once over in the middle), then I fold it 
this way (folding it again in the middle, but at right angles 
to the first fold), Now, I will cut out @ notch right here " 
(indicating). At this point take scissors and cut out a small 
notch from, the middle of the side which presents but one 
edge. Throw the fragment which has been cut óut into 

, the waste-basket or under the table. Leave the folded paper 
' exposed to vizw, büt pressed flat against the table. Then 
give the subject a pencil and a second:sheet of paper like 


‘ 
> 
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. the one already used and gay: “Take this piece of paper 
* and make «i drawing toyshow how the other shet of paper 
would look y it were unf&ded. Draw lines to show the creases 
in the paper and show what results from the cutting." 
The subject is not permitted to fold the eecond sheet, 
byt must solve the problem by the imagination unaided, 
Note that we.do not say, “Draw the holes," as this would 
inform the stibject that more than one hole is € 
Scoring. Thetest is passed if the creases in the paper are 
properly represented, if the holes ara drawn in the correct 
number, and if they are located correctly, that is, both on the 
same crease and each about halfway between the center of 
the paperand the side. “Thé shgpe the holes ig disregarded. 
* Failure may be due to error às regards the creases or 
the nyumber and location of the holes, or it may involve any 
« combination of the above errors. it " 
. "Remarks. Success seems o depend upon construttive 
visual imagination. The subject must first be able to con- 
struct in imagination the creases which result from the 
folding, and secondly, to picture the effects of the cutting as 
* regards number of holes and their location. Tt appears that 
„e 2 solution is seldom arrived at, eyen in the case of college 
. . studgnts, by logical mathematical thinking. Our unschooled 
subjects even succeedéd somewhat better than high-school 
| and college students of the same mental level. 

Binet placed this test in year XIII of the 1908 scale, but 
shiftedit'to the adult group in the 1911 revision. Goddard 
retains it in the,adult group, while Kuhlmann places it in 
year XV. There hafe also been certain variations in the 
procedure employed. As ‘given in the Stanford revision the 
test i passed by hardly any subjects below the 14-year 
level, but by about one third of “ avezage adults” and by 


the large majority of “ superior adults.” y MEN " 
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s Superior adult, 3: PT eight digits " 


Procedure and Scoring, the e as in previous tests 
with digits reversed. The series used are: 7-9-5-3-4-8-9-6; 
4-9-8-5-9-746-2; and 8-8-7-9-5-4-8-9. 

» Guard against rhythm and grouping in reading the digits 
and do not give warning as to the number,to be given. 

Ths Test is passed by about one third of “ average adults ” 
and by over two thirds of "superior adults.” The test 
shows no marked difference between educated and unedu- 
cated subjects of the same mental level. 


*' Süperior adult, 4: fepeliting thought of passage 


2 


you must listen carefully $o that you can tel me everything 

3t says.” "Then read the following selections, pausing after 

each for the subject's report, which should be recorded 
bati 


2 
(a) “Tests such as we are now making are of value both for the ad- 
vancement of science and for the Tnfokmation of the person who 
ts tested. It ig important for science to learn how people differ 
k i depend." If we can separate 
the influence of heredity from the influencéof environment, we 
mag be able ti apply our knowledge so as to guide himan de- 
nt. We may thus in some cases correct defects and de. 

ies which we might otherwise neglect,” 

(b) “Many opinions have been given on the value of life. Some call 
tt good, others call it bad. It would be nearer correct to scy that 
tt ts mediocre; for on the one nd, our happiness is never as 

n great'us we should lige, and on the other hand, our misfortunes 
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Sometimes the subject hesitates to begin, thinking, in 
ite of oy wording o! the instructions, that a perfect re- 
production*is expected. {Others fall into the opposite mis- 
understanding and think that they are prohibited from 
using the words of the text and must giva the thought 
entirely in their own language. In cases of hesitation we 


should urge the subject a little*and remind him that heis 


tọ express tke thought of the selection in whatever ay he 
prefers; that the main thing is to tell what the selection 
says. * 

Scoring. The test’ is passed if the subject is able to re- 
peat in reasonably consecutive order the main thoughts of 
at least one of the selectiorts. Neittêr elegance,of expression 

enor verbatim ¢epetition is expected. We merely want to 
know whether fhe landing thoughts in the selection have 
been grasped and remembered. x 


= * II grades of accuracy are found, both Rathe corfjpre- 


hension of the selection and in the recall, and it is not always 
easy to draw the line between satisfactory and unsatis- 
factory responses. The following sample performances 
will serve as a guide: — 
Selection (aje 

Satisfactory. “The tests which we are making are given for the 
advancement of science *and for the information of the person 
tested. By scientific means we will be able to separate character- 
istics derived from heredity and environment and to treat each 
pen separgtely. Rẹ doing so we can more Socarateay, Sie de- 

is" € » 
TR Tests like thege are for two purposes. First to develop a 


science, and second to fipply it to the person to help him. The 
tests are to find out how yox differ from another and to measure 


. the difference between your heredity and environment." 


“These tests are given to see if we can separate heredity and en- 
vironment and to see if we can find out hqv ene person differs from, 
another. We can then correct these differences end teach people « 


more effectively.” *, 2 i 
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5 The tests that we are now making are valuable along both 


' Where a*person is Weak and where h is strong. We can then 
strengthen his weale points an reme y some things that would 
otherwise be neglected, "They are of great benefit to Science and to 
the person converned." 

» “Tests such as we are now making are of great importance be- 
'eause they aim to show in what respects we differ from others afid 
why, ard if they do this they will be able to guide us into the right 

I and bring success instead of failure." P 

Unsatisfactory. “Tests such as we are now máking are of value 
both for the advancement of science and for the information of 
the person interested. It is necessary to know this.” 

“Such tests as we.are now making show about the human mind 
and show in what channels sve fitted. It is the testing of eath 
individual between his effects bn inheritancy and environment." 

“Tt is very interesting for us to study science for twg reasons; 
first, to test our mental ability, and second.for the further develop- 


scientific and personal lines. By rei them it can*be found Gut. | 


vironment does n't hui if you are all right you will get along 
) z 


«Selection (b) 
Satisfactory. “There are different opinions. about life. Some 


call it good and some bad. It would be mor&correct to say that 
it is middling, because We are never as happy as we would like to 


“One hears many judgments about life. Some say it, is good, ` 
while others say it is bad. But it is really neither of the extremes. 


theless, wè have enoug to keep life from being unjust." 
j Some people, haves erent views of life from others. Some 
say it is bad, others say it is mood. Tt is bétter to class life as 


2 
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1 mediocre, as it is never as g as we wish it, and the other 
| ‘hand, it might be worse.” En Y e ay 
“Some pedble think differently of life. Somé think it godd, some * 
bad, others nsediocre, which¥s nearest correct® Tt brings unhappi- 
* ness tous, but not as much as our enemies want us to have.” 
Unsatisfactory. “Some say life is good, some say t is mediocrg, 
Even though some say it is mediocre they say it is right.” « 
“There are two, sides of life. Sore say it is good while others“ . 
say it is bad. To some, life is happy and they get all they Sut 
of life. For others life is not happy and therefore they fail to get 
all there is in life. 
“One hears many different judgments of life. Some call it good, 
| some call it bad. It brings unhappiness and it does not have enough 
e pleasure. It should be better distributed." 
There are different opigions ofsthe t'flue of life. Some say ik is 
! ood and some gay it is bad. Sofe gay it is medibcrity. Some 
think if baings happiness while others do not.” 


; E “Noyvadays there is nfach said about the value of life. Some say 
ES «it is good, while others say it is bad. A person should not have 
B añ Hl feeling toward the value of dife, and he should not be urfjust 
to any one. Honesty is the best policy. People who are unjust are 
+ more likely to besinjured by their encinies.” (Note invention.) 


Remarks. Contrary to what the subject is led to expect, 

the test is less a test of memory than of ability to compre- 
,« end the drift of an abstract passage. A subject who fully r 

graspsthe meaning of the selection as it is read is not likely 

to fail because of poor memory. Mere verbal memory 
improves but little after the age of 14 or 15 years, as is 
shown by the fact. that our adults do little better than eighth- 
grade children in repeating sentences of twenty-eigkt sylla- 
bles. On the other hand, adult intelligence is vastly su- 
perior in the comprehension and retention of a logically 
presented group of abstract ideas. s 
* Therè is nothing in which stupid persons cfit a pooret 
figure than in grappling with the abştmact., Thei think- . 
ing clings tenaciously to the concrete;*theim coneepts are « 
vague or inaccuratép the interrelations among their concepts 
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are scanty in the extreme; and such poor mental Stores as, 
~ they have are little available for ready ase. æ . 


A few critics have objected to the use of tesfs demanding 
abstract thinking, on the ground that abstract thought is 
& very specħl aspect of intelligence and that facility in it 

depends almost entirely ,9n occupational habits and the 
 &gcidents of education. Some have even,gone so far as to 
say Ghat we are not justified, on the basis of any number of 
such tests, in pronouncing a subject backward or defective. 
It is supposed that #subject who has no capacity in the use 
of abstract ideas may nevertheless have excellent intelli- 
gence "along other lines." In such cases, it is said, we 
sliould not penalize the sulgject fof his failures in handling 
abstractions, but substitute, instead, tests fequiring, motor 
coórdination and the manipulation of things, tests in which 
the supposedly dull child often Succeeds fairly well. : 
m the psychological point of view, such a proposal 
is naively unpsychologieal. It is in the very essence of the 
higher thought processes to be conceptual and abstract. 
What the above proposal amounts to is, that if the subject 
is not capable of the more complex and strictly human 


type of thinking, we should ignore this fact and estimate 


his intelligence entirely on the ability he displays to carry 
on mental operations of a more simple and primitive kind. 
This would be like asking the physician to ignore the dis- 
eased parts of his patient's body and te base his diagnosis 
on an examination of the organs which are sound! 

The present test throws light in an interesting way on 
the integrity of the critical faculty.” Some subjects are un- 
willing to extend the report in the least beyond what they 
know to be approximately correct, while others with de 


. fective powers of suto-criticisth manufacture a report which om 


draws heavily on, the imagination, perhaps continuing in 
„garrulous fashion as long as they cax think of anything 
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having the remotest connegtion with any thought in the 
£ selection. Se haye included, for each sglection, one illus- 
tration of this type in the sample failures given above. 
. The worst fault of the test is its susceptibility to the in- 
fluence of schooling. Our uneducated adultsef even “ su- 
F perior adult ” intelligence often fail, while about two this 
j of high-school pupils succeed. ‘The unschooled adults hayé « 
a marked teadency either to give a summary whi dis in- 
adequate because ‘of its extreme brevity, or else to give a 
criticism of the thought which the passage contains. 

This test first appeared in Binet’s 1911 revision, in the 
adult group. Binet used only selection (b), and in a slightly 
more difficult form thén ‘ve gavé “given aboye. Gedderd 

«gives the test‘like Binet and retains it in the adult group. 
Kuhlmann locafes itán year XV, using only selection (a). 
1 3 e On tlie basis of over 300 tests of adults we find the test too 
1 difficult for the “average adelt ” level, even on the basjs of 
only one success in two trials gnd when scored on the 
in rather liberal standard above set forth. 


Superior adult, 5: repeating seven digits reversed 


j ex3 Procedure and Scoring, the samê as in previous tests of 
this kind. The series gre: 4-I1-6-2-5-9-3; 3-8-2-6-4—1-5; 
and 94-5-2-8-3-7. ic! 

We have collected fewer data on this test than on any 
of the others, as ft was added later to the test series. As 
far as wê have used it we have found few ““averagéadults " 
who pass, while*zbout, half the “ superior adults ” do so. 
| 3 A Superior adult, 6: ingenuity test ; 1 

Procedure. Problem a isstated as follows: — « 
UT A mother sent her boy to the river and told Kip toring back exactly’ « 
7 pints of water. Sig gave him a Speak ego! and a pint vent 
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Show me how the boy can measure out exactly ? pints of water, using | 
ing bul these two vessels and root guessing at thetamount. Fou | 


7 pints, 3 ; 
>The problem is given orally, but may be repeated if 
“necessary, y) R g 
he'subject is not allowed pencil or paper and is requested 
to give his solution orally as he works'it;out. It is then 
possible to make a complete record of the method employed. 

The subject is likely to resort to some such method as 
to “ fill the 3-pint vessel two thirds full,” or, “ I would mark 
tho inside of the 5-pint Vessel sò as to show where 4 pints 
come to,” ete. We inform the subject that such a method, 
is not allowable; that this would be gyessirig, sincé*he could 
not be sure when the S-pint vessel was two thirds full 
(or whether he had marked off his 5-pint vessel accurately), 
Tell him he must measure out the water without any guess- 
work. Explain also, that it is a fair problemi; not a “catch.” 

Say nothing about pouring from one vessel to another, 
but if the subject asks whether this is permissible the answer 
is LU yes." 

The time limit for cach problem is 5 minutes. If th~ 
subject fails on the first problem, wê explain the sdiution 
in full and then proceed to the next. 

The second problem is like the first, “except that a 5- 
Pint vessel and a 7-pint vessel are given, ‘to get 8 pints, the 
subject being told to begin by filling the 5-pint vessel. 


to begin, This is necessary im order to secure uniformity 
. of conditjons. ,It is pÜssible to solve all of the problems by 
inning with either of the two vesse]s, but the solution 
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is made very ‘inch more dificult if we begin i in the direc- 
tión opposjtt from that recommended. 

Give no further aid. ki is nepessary 8 refrain frém com“ 
ment of evéry | kind. 

Scoring. Two of the pne problems must be solved cor- 
rectly within the 5 minutes alloted to each. € 

"Remarks. We have called this a test of ingenuity. The . 
subject wha, is given the problem finds himself ei dc in 
a difficulty from which he must extricate himself. 
must be found to overcome an obstacle. This requires pa 
tical judgment and à certain amount of inventive ingenuity. 
Various possibilities must be explored and either accepted 
for trial or rejected. If the amottrt of invention called for 
seems to the» reader yao ite let it bé remembered 
that the imporfant ipventions of history have not as a rule 
had à Minerva birth, but instead have developed by Suc- 
Cessive stages, each involving but a small step in advance. 

It is unnecessary to emphasize at length the function of 
invention in the higher thought processes. In one form or 
another it is present in all intellectual activity; in the crea- 
tion and use of language, in art,,in social adjustments, in 
religion, and in philosophy, as tryly as in the domains of 


= science and practical affairs. Certainly this is true if we 


accept Mason’s brohid definition of invention as including 
"every change in human activity made designedly and 
systematically"! From the psychological point of view, 
perhaps, *Masonfi is justified in looking ypon the great in- 
ventor as “an epitome of the genius of the world.” To 
develop a Krag-Joergensen from a bow and arrow, a “ velvet- 
tipped” lucifer match from the primitive fire-stick, or a 
modern piano from the first crude, stringed, musical in- 
strument has involved mush the same jntellectua] processes 
as have been operative in transforming ; fetishism and magit, 
1 Otis T. Mason: The Origins’ of Inventions. " (London, 1902.) 
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into religion and philosophy, or scattered fragments of 
knówledge'into science. d Ads ce 
Psychologically, "invention depends upon thé construc— 
tive imagination; that is, upon thé! ability to abStract from 
what is immefiately present to the senses and to picture 
ney situations with their possibilities and consequences. 
» Images are united in order to form new combinations. @ 
we have several times emphasized, the decisive in— 
tellectual differences among human beings are not greatly 
dependent upon mere, sense discrimination or native re— 
tentiveness. Far more important thah the raw mass of 
sense data is the correct shooting together of the sense 
elements in memory anå imagination. This is but another 
name for invention. It is the synthetic, or apperceptive, 
activity of the mind that gives the “ severMleague Boots ** 
to genius, It is, however, a kind of ability which is posséssed ; 
by all minds to a greater or less degree. Any test has iif" ~ 
value which gives a clue, as this test does, to the subject's 
ability in this direction, e 
The test was devised by the writer and used in 1905 in 
a study of the intellectual Processes of bright and dull boys, 
but it was not at that ti standardized. It has been found 
to belong at a much higher mental level than was at first “~ 
supposed. Only an insignificant numbe£ pass the test below 


` little or not at all, the unschooled business men making a 
Somewhat better showing than the high-school students. 
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* Treats the amount and causes of school retafdation. vie 
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à A popular treatment of the subject. c c 
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'  gence, 28 f; Binet's conception of | _ ness, 8 ff.; cost of, 12. 
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252, 254, 258, 260, 261, 264, 276, | superior to «íse, 921; of abstract 
285, 289, 315, 322, 837, 933. 339, | words, 281 ff. and S24 ff. See also 
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Binet-Simon method, nature art |“ Degenerate ” families, 9 ff. 
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47 ff.; limitations of, 48 f. mindedness, 7 ff. 5 
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Fables, interpretation of e290 f. and significance, 79 ff.; 140 ff. 
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189 ff. 264, 276, 280, 285, 289, 315, 319, 
Freeman, Frank N., 280. 392, 323, 327, 333, 339, 45. 
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Masselon, 245. 
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Naming coins, 189Nff.. 381. 
Naming familiar objects, 143 ff. 
Normals, dull, 92 f. 
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Stanford revision of the Binet scale. 
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Structural psychology, 48. 
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Supplementary information, 135. 
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